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This  Interim  Technical  Report  describes  CACI's  progress  to  date  on  devel- 
oping and  applying  long-range  forecasting  models  to  three  less  developed 
regions.  The  research  which  began  in  March  1975  is  supported  by  the 
Defense  Advanced  Research  Projects  Agency,  Contract  No.  MDA  903-75-C-0179, 
entitled  "Stochastic  Models  for  Long-Range  Forecasting. 

For  the  pest  two  and  one-half  years  CACI  has  been  engaged  in  an  effort 
to  enhance  forecasting  capabilities  within  the  Department  of  Defense 
(CACI,  1973,  1974).  Ik  particular,  that  effort  has  sought  to  improve 
the  long-range  forecasting  capability  in  the  Department  of  Defense  by 
applying  social  science  research  methodologies  to  the  problem  of  fore- 
casting important  economic,  political,  military,  and  social  variables 
over  the  long  range.  The  forecasts  that  have  been  produced  so  far  have 
been  direct  inputs  into  the  Joint  Long-Range  Strategic  Study  (JLRSS), 
prepared  by  JCS/J-5.  During  the  first  phase  of  this  effort,  CACI 
developed  three  single-equation  models  to  forecast  three  key  concepts 
(international  conflict,  international  alignment,  and  domestic  stability) 
for  20  Indian  Ocean  countries.  On  the  basis  of  the  results  of  this  study, 
a second  phase  was  planned  and  completed.  In  this  subsequent  effort,  a 
more  complex  12-equation  model  was  constructed  for  Europe  to  forecast  five 
central  environmental  descriptors  for  the  European  long-range  environment. 
The  five  key  concepts  were  international  conflict';  international  alignment 
international  trade,  internal  instability,  and  national  power  base. 

The  purpose  of  the  current  project  is  to  provide  the  Defense  Community 
with  high  quality  forecasting  models  for  Africa,  lating  America,  an 

the  Middle  East.  Toward  this  end,  a number  of  specific  accomplishments 
that  contribute  to  the  overall'goal  of  the  study  should  be  mentioned. 
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Three  less  developed  regions  have  been  defined 
in  consultation  with  JCS/J-5  personnel  and  the 
members  of  each  region  have  been  specified  (see 
Appendix  1). 

The  set  of  forecast  variables  has  been  expanded 
and  modified  to  take  into  account  substantive 
regional  peculiarities  of  both  the  lesser 
developed  regions  and  the  five  broad  forecast 
concepts. 

A new  approach  to  measuring  alignment  has  been 
developed  in  which  arms  flows,  trade,  aid,  and 
U.N.  voting  are  included  in  order  to  capture 
the  complexities  of  international  political 
orientations  in  the  less  developed  regions. 

Also  included  is  a measure  that  takes  align- 
ment incongruities  into  account. 

Several  national  power  variables  have  been  added 
to  capture  more  realistically  the  complex  pro- 
cesses of  economic,  political,  and  social  develop- 
ment . 

Turmoil  has  been  defined  in  terms  that  better 
represent  popular  discontent  and  unrest  in 
Third  World  countries  and  a coup  propensity 
indicator  has  been  developed  to  measure  the 
extent  to  which  a country  is  prone  to  irregular 
government  change. 

A Tension  Ratio  variable  has  replaced  dyadic  con- 
flict frequencies  to  represent  the  propensity 
for  military  conflict  among  less  developed  coun- 
tries . 

A set  of  21  theoretical  forecasting  equations  has 
been  developed  in  consultation  with  JCS/J-5  per- 
sonnel. 

A set  of  exogenous  predictor  variables,  including 
arms  transfers,  trade,  foreign  aid,  and  military 
aid,  have  been  included  in  the  variable  set.  This 
improvement  permits  the  analyst  to  move  from  assump- 
tions about  no  change  in  outside  influences  to  the 
point  where  various  assumptions  about  the  impact 
of  outside  influences  can  be  examined. 
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OBJECTIVES  OF  THE  CURRENT  STUDY 

The  first  and  foremost  goal  of  the  current  effort  is  to  develop  methodol- 
ogies that  can  be  useful  in  preparing  medium  and  long-range  defense  policy 
and  plans.  The  methodologies  consist  of  the  techniques  of  econometrics, 
simulation,  and  statistical  analysis.  Each  approach  is  applied  with  an 
eye  toward  developing  high  quality  forecasting  models  useful  in  preparing 
future  defense  policy  and  plans  that  will  be  included  in  the  Joint  Long- 
Range  Strategic  Study  (JLRSS).  Toward  this  end,  CACI  is  developing  medium 

and  long-range  forecasting  models  for  three  less  developed  regions  that 
are: 


• Region-specific.  The  substantive  peculiarities 
of  each  region  are  taken  into  account  in  the 
specification  of  the  forecasting  equations  and 
the  parameters  that  drive  the  forecasting  models 
are  determined  for  each  region. 

• Capable  of  capturing  the  volatility  and  indivi- 
duality of  the  less  developed  nations  in  each 
region. 

• Capable  of  representing  the  impact  of  U.S.  and 
Soviet  behavior  and  policy  on  the  future  African, 
Latin  American,  and  Middle  Eastern  environments. 

• Dynamic.  The  equations  themselves  and  the  fore- 
cast variables  specifically  deal  with  change 
and  the  output  from  the  forecasting  model  will 
permit  an  assessment  of  the  rapidity  of  change 
on  a variable  as  well  as  the  analysis  of  spe- 
cific nation  profiles  across  all  variables. 


These  innovations  will  provide  JCS/J-5  with  a forecasting  capability 
tailored  to  its  specific  needs  regarding  the  development  of  long-range 
estimates  of  strategic  plans  and  requirements.  In  addition,  they  permit 
hypothetical  policy  choices  by  the  United  States  to  be  evaluated  in  an 
experimental  setting  by  giving  the  analyst  the  capability  to  alter  the 
U.S.  and  Soviet  roles  in  the  less  developed  regions.  In  this  way,  the 

impact  of  U.S.  and  Soviet  behavior  on  the  Third  World  regions  can  be  better 
understood. 
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PROGRESS  TO  DATE 
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The  following  four  tasks  were  considered  necessary  for  meeting  the 
objectives  of  the  project. 


~Sk  1: — Mentify  Key  Variables  for  Forecasting  Other  World  Regions 

In  consultation  with  JCS/J-5  personnel,  select  three  additional  world 

regions  for  the  development  of  long-range  environmental  forecasting  models 
Two  subtasks  are  included  in  Task  1: 


Subtask  A.  Identify  Key  Concepts 

Identify,  in  consultation  with  JCS/ 
J-5  persornel,  a set  of  key  concepts 
for  inclusion  in  the  forecasting 
model  for  each  of  the  three  regions. 


Subtask  B.  Develop  Operational  Measures 

Develop  operational  measures  for 
each  of  the  key  concepts  selected 
in  Subtask  A. 


Task  2.  Devise  Structural  Equations 

Develop  theoretical  forecasting  equations  for  the  three  regions  selected 
in  Task  1.  Under  Task  2,  two  subtasks  are  included: 

Sub task  A.  Establish  Relationships  Among  Key 
Variables 

Establish  linkages  among  key  variables 
that  form  the  heart  of  the  forecasting 
models. 


Subtask  B.  Identify  Exogenous  Predictor  Variables 

Identify,  where  appropriate,  exogenous 
predictors  of  the  key  variables  for 
inclusion  in  the  forecasting  models. 
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Task  3.  Estimate  Model  Parameters 
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Estimate  parameters  for  each  forecasting  model  using  techniques  appro- 
priate to  the  particular  structure  of  each  model.  This  task  includes 
the  collection  of  data  on  the  operational  measures  of  key  concepts  and 
on  predictor  variables. 

Task  4.  Develop  Stochastic  Simulations  of  the  Forecasting  Models 

Develop  long-range  forecasts  of  the  key  concepts  identified  in  Task  1. 

In  this  effort,  probability  distributions  of  key  variable  values  will 
be  derived  and  the  models  made  sensitive  to  analyst  inputs. 

So  far,  CACI  has  completed  Tasks  1 and  2 and  has  begun  work  on  Task  3. 
During  Task  1,  the  regions  of  Africa,  Latin  America,  and  the  Middle  East, 
were  identified  as  highly  relevant  to  JCS/J-5  interests  regarding  stra- 
tegic policy  and  planning  over  the  next  20  years.  It  was  determined 
that  each  area  (for  reasons  to  be  elaborated  in  the  text  of  this  report) 
presented  the  United  States  with  important  challenges  with  strategic 
implications . 


Task  1 also  called  for  the  operationalization  of  the  key  environmental 
descriptors  for  each  region.  This  subtask  has  also  been  completed. 

While  the  broad  concepts  to  be  forecast  are  the  same  as  those  used  in 
the  European  model  — national  power  base,  domestic  instability, 
national  trade,  international  alignment,  and  international  conflict  — 
important  changes  were  made  during  this  task  for  four  of  the  key  con- 
cepts. First,  the  alignment  concept  was  enriched  to  -iccount  for  arms 
flows,  trade,  and  aid  from  developed  to  developing  nations.  Additionally, 
instabilities  in.  nations'  alignment  behaviors  were  also  included  in  the 
LDC  regional  models. 
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Second,  because  of  the  complex  processes  of  economic,  political,  and 
social  change  in  these  three  Third  World  regions  and  the  effects  of 
development  on  political  stability,  significant  changes  were  made  to 
the  set  of  forecast  variables  for  the  national  power  base  concept.  A 
number  of  national  power  variables  were  added  to  enrich  this  sector  that 
include  private  consumption,  government  and  private  investment,  literacy 
rates,  non-agricultural  employment,  and  urbanization.  These  additional 
variables  will  permit  the  model  to  monitor  more  effectively  the  develop- 
ment process  and  to  identify  differential  rates  of  development  across 
various  dimensions  in  each  region.  This  latter  capability,  in  turn, 
should  permit  forecasting  of  internal  strain  and  tension  in  Third  World 
countries  that  derive  from  economic  imbalances  and  often  result  in  vio- 
lence. 

Third,  the  domestic  instability  concept  was  improved.  A coup  propensity 
variable  was  added  because  this  phenomenon  is  relatively  infrequent  in 
the  European  region  but  both  frequent  and  significant  in  the  three  less 
developed  regions.  The  turmoil  variable  was  redefined  to  better  represent 
popular  unrest  within  Third  World  countries  and  to  permit  the  use  of  more 
theoretically  grounded  relationships  for  forecasting  domestic  instability. 

The  set  of  forecast  variables  was  also  altered  for  the  international  con- 
flict concept.  Because  of  a scarcity  of  data  for  the  three  regions  under 
examination,  the  dyadic  conflict  variable  was  dropped  from  this  set.  A 
supplementary  variable,  tension  ratio,  was  added  to  take  into  account  the 
greater  frequency  of  international  military  conflict  within  the  Third 
World,  particularly  in  Africa  and  the  Middle  East. 

Task  2,  which  called  for  devising  structural  equations  and  identifying 
exogenous  predictor  variables  for  the  long-range  environmental  fore- 
casting model,  has  been  finished.  Presently,  a preliminary  set  of  21 
equations  has  been  constructed  from  relevant  theoretical  and  substantive 
regional  literature,  and  has  been  put  into  a form  that  is  consistent  with 
the  requirements  of  a long-range  forecasting  model. 
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Exogenous  predictor  variables  that  are  directly  manipulable  within  the 
model  have  been  identified.  The  variables  (U.S.  and  Soviet  arms 
transfers,  military  aid,  foreign  aid,  cooperation  and  conflict  behavior) 
provide  a capability  for  altering  the  forecast  environments  of  Africa, 

Latin  America,  and  the  Middle  East.  By  developing  the  general  forecasting 
equations  this  way,  JCS/J-5  analysts  can  forecast  alternative  futures  that 
reflect  policy  decisions  by  the  superpowers  which  impact  on  defense  policy 
and  objectives,  research  and  development,  contingency  planning  (strategic 
and  tactical;,  logistics,  manpower  and  training. 


In  addition  to  specifying  the  linkages  among  the  equations  in  the  model 
during  Task  2,  CACI  has  devoted  considerable  effort  to  structuring  the  equa- 
tions in  a way  that  focuses  on  each  forecast  variable's  rate  of  change 
in  addition  to  particular  point  forecasts.  Thus,  the  forecasting  model 
will  yield  forecasts  that  reflect  the  growth  or  stagnation  of  respec- 
tive LDC's  in  the  regions  and  will  permit  accelerating  or  decelerating 
forces  to  be  evaluated. 

CACI  is  currently  performing  the  steps  necessary  for  timely  completion  of  the 
remainder  of  the  tasks  delineated  in  the  contract.  These  steps  include 
refinement  of  the  model  structure,  parameter  estimation  and  other  required 
data  analyses,  programming  of  the  forecasting  models,  and  preparation  of 
the  Final  Report.  During  July,  parameter  estimation  itself  will  con- 
tinue while  the  forecasting  model  is  being  programmed.  During  August 
and  September  the  models  will  be  simulated  to  produce  forecasts  of  the 
variables  identified  above  and  to  generate  distributions  of  key  variable 
values.  Finally,  the  Final  Report  will  be  in  preparation  from  August 
through  the  end  of  October. 

CHAPTER  SUMMARY 

This  Interim  Technical  Report  describes  the  interactive  forecasting 
models  for  the  three  less  developed  regions.  Chapter  1 reviews  the 
changing  impact  of  U.S.  and  Soviet  influences  On  Africa,  Latin  America, 
and  the  Middle  East,  and  the  importance  of  the  less  developed  countries 


vii 


to  long-range  strategic  interests.  Chapter  2 presents  an  over- 
view of  the  LDC  model  and  elaborates  the  rationale  behind  the  changes 
that  have  been  introduced.  Chapter  3 describes  each  of  the  specific  fore- 
casting models.  Chapter  4 provides  an  overview  of  the  parameter  estima- 
tion techniques:  ordinary  least  squares  and  two-stage  least  squares.  The 

report  concludes  with  a statement  of  progress  to  date  and  the  anticipated 
scheduling  of  the  steps  necessary  for  the  timely  completion  of  the  project. 

This  report  was  prepared  by: 

Dr.  Herman  M.  Weil,  Project  Manager 

Mr.  Farid  Abolfathi 

Dr.  Margaret  D.  Hayes 

Mr.  Gary  Keynon 
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received  from  Major  Michael  Hanley,  U.S.M.C.,  and  Mr.  Keith  Johnson. 

Further  acknowledgement  should  be  given  to  Dr.  Warren  R.  Phillips, 
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CHAPTER  Is  UYNAMIC  MODELING  OF  AFRICA,  LATIN  AMERICA,  AND  THE  MIDDLE  EAST 


PURPOSE  AND  STRUCTURE 


The  purpose  of  this  chapter  is  to  establish  the  rationale  for  forecasting 
the  future  environment  of  the  less  developed  regions  of  Africa,  Latin 
America,  and  the  Middle  East.  Here  the  importance  of  understanding  the 
future  environments  and  their  implications  for  defense  policy  and  planning 
is  discussed.  The  chapter  is  divided  into  three  major  sections: 


• The  importance  of  medium-  and  long-range  forecasting  for 
defense  policy  and  planning. 

• The  changing  international  environment  and  the  impact 
of  U.S.  and  Soviet  policies  (past  and  present)  on  the 
three  developing  regions. 

• The  strategic  importance  of  the  three  regions  in  poli- 
tical, economic,  and  military  terms  and  the  significance 
of  these  three  areas  as  they  impact  on  planning  for 
meeting  military  objectives  for  the  next  20  years. 


A 


Any  systematic  analysis  of  the  economic,  social,  and  political  trends  of 
the  nations  and  regions  of  the  world  that  can  be  employed  to  cast  light 
on  conditions  that  might  affect  future  military  posture  is  of  immense 
value  for  the  DoD  planner.  Thus,  this  chapter  places  the  greatest  emphasis 
on  three  thenes. 


• The  less  developed  nations  have  strategic  importance. 

• The  less  developed  nations  are  changing  and  the  changes 
have  implications  for  U.S.  interests. 

• The  future  conditions  in  the  regions  of  Africa,  Latin 
America,  and  the  Middle  East  must  be  understood  by  JCS 
and  the  most  advantageous  means  to  securing  accurate 
and  useful  foreknowledge  of  those  conditions  is  through 
systematic,  long-range  forecasting. 
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Planning  activities  in  the  Department  of  Defense  invariably  rest  upon 
assumptions  about  the  nature  of  the  environment  for  which  preparations 
are  being  made.  Systematic  planning  requires: 

• A clear  statement  of  the  planner's  goals  and  objectives; 

• Assumptions  about  the  characteristics  of  the  present  and 
future  environment,  stated  In  terms  of  these  goals, 
objectives,  and  current  policy: 

• A set  of  alternative  plans  or  policies; 

• Assumptions  about  the  characteristics  of  the  present  and 
future  environment,  stated  in  terras  of  goals,  objectives, 
and  alternative  plans  or  policies. 

The  second  and  fourth  of  these  planning  elements,  however  generated,  are 
forecasts.  All  planning  activities  are  based  on  forecasts  of  the  environ- 
ment that  consider  the  implementation  of  alternative  policies,  one  of 
which  can  be  no  change  in  policy.  Often  the  forecasts  are  implicit  state- 
ments of  expectations,  unsystematically  generated,  whose  assumptions  remain 
obscure  and  cannot  be  verified.  Quantitatively  based  forecasts,  on  the 
other  hand,  are  built  on  systematic  statements  of  assumptions.  Therefore, 
the  plans  developed  from  them  can  be  subject  to  critical  study  and  evalua- 
tion in  an  experimental  environment.  Hence,  they  can  provide  a base  for 

selecting  optimal  policy  programs.  Department  of  Defense  planning  programs 
are  designed  to  deal  with  some  finite  set  of  contingencies  that  are  either 
probable  or  improbable  but  would  have  severe  adverse  consequences  for  this 
country.  This  type  of  planning,  usually  termed  contingency  planning,  is 
based  upon  a projected  international  environment  with  which  the  United 
States  may  be  confronted  in  the  future.  Once  a range  of  likely  futures  has 
been  defined,  force  structure,  deployment  plans,  and  so  forth  can  be  developed 
to  maximize  the  likelihood  of  attaining  U.S.  goals  and  objectives  given  their 
occurrence.  Defining  the  range  of  likely  futures  requires  characterizing, 
in  some  systematic  way,  the  nature  of  the  environments  that  may  develop. 

This  latter  activity  is  called  forecasting. 
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Another  k*nd  of  planning  which  is  especially  important  within  the  Depart- 
ment of  Defense  is  acquisition  planning,  that  is,  determining  needs  for 
weapons  procurement.  Many  hardware  acquisitions  of  the  Department  of 
Defense  have  a very  long  life  span.  Major  weapons  and  support  systems, 
such  as  logistics  and  communications  svstems  and  command  and  control  hard- 
ware, require  about  10  years  for  development  and  are  in  use  for  another  20 
years.  Since  these  systems  are  intended  for  operation  for  10  to  30  years 
from  the  i aginning  of  development,  they  must  be  designed  to  meet  future 
Department  of  Defense  requirements.  The  identification  of  these  future 
requirements,  then,  depends  upon  systematic  description  of  the  future 
environment  in  which  DoD  goals  and  objectives  will  have  to  be  attained. 

As  noted  above,  description  of  the  future  environment,  either  implicitly 
or  systematically,  constitutes  forecasting. 

Other  requirements,  unique  to  DoD,  can  also  be  cited.  For  example,  basing 
agreements,  like  major  weapons  and  support  systems,  often  have  a very  long 
life  span,  sometimes  as  much  as  100  years.  As  with  weapons  and  support 
systems,  basing  agreements  are  arranged  to  fulfill  specified  DoD  require- 
ments, such  as  forward  deployment  for  mobile  air/ground  forces  or  for 
intelligence  activities.  These  requirements,  in  turn,  stem  from  expecta- 
tions that  different  types  of  functions  will  have  to  be  performed  in 
different  parts  of  the  world  in  the  future.  Forecasting  the  future  inter- 
national environment  with  a view  toward  anticipating  shifts  in  alignment, 
changes  in  government,  changes  in  development  levels,  and  the  propensity 
for  overt  violence  can  do  much  to  aid  in  the  formulation  of  future  arrange- 
ments, such  as  forward  development,  overflight  privileges,  ally  support, 
and  basing  agreements  to  cope  with  the  changing  international  environments. 

THE  CHANGING  INTERNATIONAL  ENVIRONMENT 

Analysis  of  post-World  War  II  patterns  of  international  conflict  suggests 
that  quarrels  within  and  between  nations  have  occurred  for  the  most  part 
in  geographically  distant  locations.  Currently,  it  appears  that  the  dis- 
tribution of  the  slowly  diminishing  resource  base,  particularly  minerals 
and  fuels,  will  become  a more  prevalent  source  of  conflict  among  nations. 

And  many  of  these  resource-rich  nations  are  in  Asia,  Africa,  Latin 
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America  and  the  Middle  East.  It  is  expected  that  conflicts  will  continue 
to  occur  (but  perhaps  for  different  reasons)  and  that  the  distribution  of 
these  conflicts  around  the  globe  will  remain  essentially  unchanged.  Given 
this  trend,  it  is  most  likely  that  any  involvement  of  the  U.S.  military 
will  require  rapid  reaction  and  high  mobility  under  constraints  of  limited 
resources.  Operations,  to  ensure  efficiency  and  promptness,  may  have  to 
function  in  an  international  environment  in  which  former  allies  have  opted 
for  increased  political  latitude  that  results  in  a dissolution  of  existing 
basing  agreements  and  a denial  of  overflight  rights.  These  contingencies 
must  be  prepared  for  if  correct  and  timely  decisions  are  to  be  made.  The 
changing  international  environment  also  is  expected  to  be  characterized  by 
increased  polycentrism  combined  with  growing  economic  interdependence.*- 
Thus,  the  political  and  ideological  proclivities  that  constituted  inter- 
national alignment  in  the  1950's  and  1960's  may  no  longer  be  interpretable 
as  meaningful  indicators  of  the  real  orientations  of  nations.  Currently, 
the  political  and  ideological  commitments  of  governments  are  being  supplanted 
by  vested  economic  interests  having  to  do  with  trade,  economic  growth, 
diminishing  resources,  and  economic  interdependence  in  general.  Therefore, 
it  is  important  that  the  interrelationships  that  are  manifestations  of 
these  new  developments  be  understood  and  that  their  implications  for  the 
future  be  clearly  stated. 

The  loosening  of  bloc  ties  and  the  increasing  interdependence  of  the  nations 
of  Asia,  Africa,  Latin  America,  and  the  Middle  East  are  reflected  in  their 
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international  economic  interactions  with  the  superpowers  and  with  each  other. 
Also,  economic  growth,  leading  to  increased  freedom  of  decision,  may  have  an 
impact  on  choice  of  arms  suppliers  which,  in  turn,  may  reflect  or  result  in 
their  political  realignment. 


The  growing  importance  of  interdependence  among  nations  is  the  subject  of 
an  expanding  body  of  literature.  See,  for  example,  Meadows>  et  al.  (1972),  Brown 
(1975),  and  Mesarovic  and  Pestel  (1974). 
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Baerrensen,  Carnoy  and  Grunwald  (1965),  Duncan  (1972),  Jenkins  (1972), 

Bhagwati  (1972),  Ferguson  (1972),  Hunter  and  Reilly  (1972),  and  Scott  (1973) 
all  discuss  the  impact  of  superpower  behavior  on  the  LDC's. 
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The  atmosphere  of  detente  between  the  United  States  and  the  Soviet  Union 
and  the  United  States  and  China  continues  as  a paramount  focus  of  foreign 
and  military  policy.  To  be  sure,  despite  efforts  and  overtures  toward 
peace,  the  threat  of  nuclear  confrontation  remains  and  must  be  considered 
in  the  development  of  any  strategic  policy  and  planning  for  preparedness. 
Yet  these  important  developments  cannot  be  permitted  to  obfuscate  other 
situations  and  developments  around  the  world  that  also  have  an  impact  on 
U.S.  foreign  and  military  commitments,  policies,  and  plans. 

In  the  less  developed  regions  of  Asia,  Africa,  Latin  America 
Middle  East,  considerable  social,  economic,  and  political  change  has 
occurred  in  the  late  1960's  and  early  1970's.  These  changes  have  impor- 
tant implications  for  the  future  military  posture  of  the  United  States. 
Until  now,  the  less  developed  countries  have  seldom  appeared  as  signifi- 
cant military,  political,  or  economic  forces  in  the  international  con- 
text. Some  of  the  larger,  more  powerful  nations  in  Latin  America  have 
experienced  substantial  economic  growth  enabling  them  to  assert  their 
independence  within  the  Western  Hemisphere.  As  a result,  some  of  them 
have  turned  away  from  the  United  States  toward  Europe,  the  Soviet  Union, 
and  Japan  in  search  of  trading  partners  and  sources  of  military  hardware.'* 
In  Africa,  the  emerging  nations  continue  to  experience  domestic  political 
and  economic  problems  that  undermine  progress.  Africa's  problems  threaten 
to  deny  to  the  United  States  strategic  raw  materials  and  markets 
for  its  goods  and  raise  questions  about  their  commitments.  In  the 
Middle  East  tensions  between  Israel  and  the  Arab  nations  and  within  the 
Arab  bloc  continue  unabated.  At  the  same  time,  the  economic  growth  of  the 
nations  has  enabled  them  to  invest  their  new-found  wealth  in 
the  development  and  improvement  of  their  respective  militaries.  The  con- 
stant threat  of  war  in  the  Middle  East  makes  the  region  and  U.S.  policy 
toward  them  of  capital  importance  for  the  United  States,  particularly 
DoD  and  JCS. 

The  above  discussion  demonstrates  the  importance  of  the  nations  of  Africa, 
Latin  America,  and  the  Middle  East.  Changes  within  these  countries  and 


Duncan  (1972),  Goldhammer  (1972),  and  Theberge  (1974). 


in  American,  Soviet,  Chinese,  Japanese,  and  European  policies  toward  these 
nations  will  have  important  influences  on  the  future  strategic  roles  these 
nations  will  play.  By  forecasting  the  important  trends  within  the  less 
developed  nations  expected  to  emerge  over  the  next  20  years,  their  implica- 
tion can  be  better  understood.  These  implications  of  ongoing  changes  can  be 
incorporated  into  future  strategic  policy  and  planning. 

The  current  study  involves  the  application  of  quantitative  methods  for 
constructing  long-range  forecasting  models  for  the  regions  of  Africa, 

Latin  America,  and  the  Middle  East.^  The  forecasting  models  will  enable 
each  region  to  be  studied  over  time  to  identify  future  developments  with 
important  implications  for  U.S.  military  planning.  The  model  being  devel- 
oped explicitly  includes  many  of  the  salient  features  of  the  relationships 
between  the  LDC's  and  the  more  developed  world  (aid,  trade,  arms  transfers). 
Some  of  the  variables  have  been  measured  in  a way  that  will  allow  specific 
U.S.  policy  choices  to  be  mapped  onto  the  future.  In  this  regard,  they 
enable  JCS/J— 5 to  develop  alternative  forecasts  for  assessing  alter- 
nate policies  and  requirements. 

STRATEGIC  IMPORTANCE  OF  THE  LESS  DEVELOPED  REGIONS 

In  this  section  the  three  regions — Africa,  Latin  America,  and  the  Middle 
Lust— — &re  analyzed  from  a politico-ideological,  economic,  and  military 
perspective,  respectively . It  should  be  pointed  out  that  these  categories 
do  not  stand  in  isolation  from  one  another.  Contemporary  societies,  be 
they  less  developed  or  developed,  are  invariably  complex.  Thus,  politics 
and  economics  are  inextricably  linked,  as  are  politics  and  military  policy. 
Not  only  are  these  sectors  linked  within  nations,  but  they  are  linked 
internationally.  Therefore,  our  categories  represent  simplifications  of 
the  domestic  and  international  structures  of  the  less  developed  regions 
used  only  for  analysis. 


See  Appendix  1 for  a list  of  less  developed  countries  in  each  of  the 
three  regions. 
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AFRICA 

r, 


Political  and  Ideological  Significance 

Upon  receiving  their  independence,  many  African  nations  opted  for  non- 
alignment.^  This  position  was  based  in  part  on  the  belief  that  neutrality 
would  insure  their  independence  and  non-involvement  in  Cold  War  issues. 

As  time  passed,  many  of  these  African  nations,  realizing  the  importance  of 
international  interactions  for  growth,  became  increasingly  involved  in 
international  organizations,  especially  the  United  Nations. 

Today  many  African  states  are  viable  actors  in  the  international  system. 
U.S.  involvement  in  Africa  has  been  primarily  in  the  form  of  development 
assistance,  technical  assistance,  and  foreign  aid.  These  programs  nave 
often  been  designed  to  maintain  the  friendship  of  the  non-aligned.  For- 
eign assistance  programs  have  also  been  implemented  by  the  Soviet  Union 
and  the  People's  Republic  of  China.  Thus,  although  the  African  nations 
remain  ostensibly  neutural,  they  are  of  considerable  political  value  to 
the  three  superpowers.  The  importance  of  the  African  nations  to  the 
Soviet  Union  and  the  PRC  stems  from  the  Communist  powers'  desire  to  loosen 
the  linkages  between  the  African  nations  and  the  West  and  to  encourage 
their  identification  with  the  world  Socialist  movement.  Yet,  the  Western 
states  see  Africa  as  an  important  resource  base  for  the  long-term  future 
and  as  an  area  where  orderly  societies  based  on  democratic  processes 
should  be  encouraged. 

Economic  Significance 


The  economic  importance  of  Africa  is  basically  twofold;  the  African  nations 
are  sources  of  strategic  raw  materials  and  their  populations  are  potential 


See  Jansen  (1966)  and  Alker  and  Russett  (1965)  for  general  descriptions 
of  post-independence,  non-alignment  of  the  Afro-Asian  nations. 

See,  for  example,  Department  of  State  (1966,  1971)  and  Duncan  (1972). 
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consumers  of  U.S.  products.  Internal  or  international  disruptions  on 
the  continent  can  affect  the  United  States  both  economically  and  militarily. 
Therefore,  it  is  in  the  interest  of  the  United  States  to  understand  in 
advance  the  potential  for  domestic  and  international  conflict  in  those 
African  nations  where  important  economic  interests  are  located.  The  long- 
range  forecasting  model  is  designed  to  include  measures  of  the  propensity 
for  irregular  executive  transfers  and  domestic  turmoil  that  should  fore- 
cast potential  domestic  violence  in  that  region.  In  addition,  the  model 
includes  measures  of  dyadic  trade  and  trade  (both  exports  and  imports) 
with  the  United  States  and  the  Soviet  Union  as  measures  of  economic  align- 
ment with  the  two  superpowers.  Both  of  these  concepts  are  important 
because  they  allow  the  stability  of  economic  transactions  and  their  impact 
on  other  sectors  to  be  evaluated.  If  a nation  shifts  its  alignment  in  the 
international  economic  sector,  this  movement  can  be  measured  over  time. 

As  these  shifts  occur,  other  variables  in  the  model  will  be  affected. 

Thus,  the  interactive  form  of  the  LDC  model  will  enable  the  impact  of 
economic  and  political  change  to  be  evaluated. 

Military  Significance 

The  U.S.  military  is  presently  involved  in  only  five  countries  on  the 
continent.  This  present  involvement  is  primarily  concerned  with  security 
assistance  programs.  U.S.  military  personnel,  although  limited  in  number, 
support  communications  facilities,  function  as  military  assistance  advi- 
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sors,  support  satellite  tracking  facilities,  and  serve  as  defense  attaches. 
Although  U.S.  military  presence  in  Africa  is  very  limited,  the  continent 
retains  its  strategic  importance  because  of  two  geographic  areas;  the 
Indian  Ocean  littoral  and  the  Republic  of  South  Africa.  In  Eastern  Africa, 
the  coastal  countries  become  more  important  as  Soviet  naval  capabilities 


^ Cartey  and  Kelson  (1970)  and  Wallerstein  (1963 ) provide  a good  general 
introduction  to  emerging  Africa. 
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Statement  of  General  George  S.  Brown,  Chairman  of  the  Joint  Chiefs 
of  Staff  before  the  U.S.  Senate  Armed  Services  Committee,  February  7,  1975 
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are  expanded  in  the  Indian  Ocean  and  as  uninterrupted  transport  of  oil 
from  the  Persian  Gulf  becomes  imperative  for  the  continued  growth  of  U.S. 
industry.  In  the  south,  the  Republic  of  South  Africa  remains  important 
because  of  its  proximity  to  the  Indian  Ocean  and  the  Persian  Gulf.  The 
remainder  of  Africa  is  only  moderately  explored  and  developed,  yet  is 
rich  in  materials  of  considerable  value  to  the  technologically  advanced 
economies  of  the  West. 

Forecasting  the  Changing  African  Environment 


The  African  continent  has  been  in  a state  of  constant  flux  since  the  early 
days  of  independence.  Although  the  nations  of  the  region  appear  to  have 
settled  many  of  their  disputes,  border  conflicts,  tribal  warfare,  and 
domestic  violence  remain  distinct  possibilities.  The  nations  of  Europe 
that  were  the  former  metropoles  of  the  African  colonies  remain  economi- 
cally influential.  However,  Russia  and  China  have  begun  foreign  assistance 
programs  that  include  arms  sales  to  some  nations.  Politically  and  ideo- 
logically, the  African  nations  are  subject  to  many  influences  and  some 
have  begun  to  openly  embrace  Socialism. 

Africa  is  still  beset  by  many  political  and  economic  problems  and  develop- 
ment has  been  vary  slow  (Burke,  1964  and  Green  and  Seidman,  1968).  This  is 
not  to  say,  however,  that  change  has  not  occurred.  In  spite  of  disagree- 
ments of  national  policy,  some  Black  African  nations  have  made  overtures 
toward  South  Africa  arguing  that  all  African  nations  must  cooperate  to 
contribute  to  growth  on  the  continent.  The  liberation  of  the  Portuguese 
colonies  means  that  only  one  colony,  Spanish  Sahara,  still  exists,  and 
will  gain  its  independence  in  the  near  future.  Nigeria,  now  an  exporter 
of  oil,  is  already  beginning  to  experience  rapid  growth  and  greater 
international  influence.  Ethiopia,  a staunch  ally  of  the  United  States 
since  World  War  II  and  once  a politically  stable  country,  is  currently 
suffering  high  levels  of  unrest.  Change  in  Africa  has  and  will  continue 
to  have  both  positive  and  negative  effects  on  the  United  States  and  its 
allies.  Whatever  the  direction,  these  changes  can  affect  the  strategic 
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capabilities  of  the  United  States  both  directly  and  indirectly.  It  there- 
fore is  of  particular  importance  to  construct  forecasting  models  that  can 
capture  the  complexity  of  the  African  regio  ] environment~the  propensity 
for  domestic  and  international  conflict,  th,  fluctuating  alignment  patterns, 
the  role  of  the  international  economic  sector,  the  political  unrest,  and 
the  growing  role  of  indigenous  militaries  in  political  affairs.  These 
and  other  aspects  of  the  African  region  involve  the  national  interests 
of  the  United  States  and  may  require  that  specific  decisions  be  made  regarding 
their  protection. 

Forecasting  provides  the  planner  and  decision-maker  with  foreknowledge 
°f  likely  developments.  In  Africa,  because  of  the  great  potential  for 
international  disruption,  forecasting  can  be  especially  useful  for 
systematizing  the  planner's  understanding  of  the  prevalent  forces  in  the 
region  and  objectifying  their  interrelationships. 

LATIN  AMERICA 


Political  and  Ideological  Significance 

The  countries  of  Central  and  South  America  have  always  been  important  to 

the  United  States.  The  geographic  proximity  of  the  region  to  the  United 

States  makes  it  crucial  for  the  maintenance  of  U.S.  security.  Recently, 

the  Latin  American  nations  have  increasingly  asserted  their  independence 

from  the  United  States  indicating  determination  to  function  as  nonaligned 
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actors  in  the  international  system.  Although  some  nations  in  the  region 
have  not  experienced  rapid  growth,  several  influential  countries  in  the 
region  (Argentina,  Brazil,  Peru,  Venezuela,  and  Mexico)  are  among  the  most 
rapidly  developing  countries  in  the  world  and  have  highly  developed  indus- 
trial economies.  They  have  achieved  sufficient  economic  and  political 
significance  to  engage  in  international  relations  as  independent  forces. 

9 

Numerous  references  to  Latin  America's  self-assertion  can  be  found 
in  contemporary  literature  on  the  area.  See  Ferguson  (1972),  Sunkel  (1972), 
Scott  (1973),  Stallings  (1972)  and  Furtado  (1970). 
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They  have  embarked  on  policies  involving  the  transfer  of  arms,  interna- 
tional trade,  and  military  growth  and  no  longer  rely  on  the  United  States. 


Nationalism  continue  _e  inspire  political  and  economic  change  in  the 
region.'*'®  Despite  the  low  probability  of  conflict  within  the  region,  the 
Latin  American  nations  continue  to  expend  substantial  amounts  of  money 
for  defense.  Argentina  and  Brazil  are  believed  by  some  observers  to 
already  possess  the  basic  necessities  for  developing  nuclear  weapons. 

Peru  has  made  extensive  arms  pi r chases  recently,  including  purchases 
from  the  Soviet  Union  (Brown,  1975:  139) 

The  role  of  the  military  in  the  Latin  American  countries  is  a significant 
factor  in  Latin  American— U.S . relations.  In  some  cases  military  leaders 
have  been  the  proponents  of  policies  of  greater  independence  for  their 
nations.  In  other  cases  military  regimes  have  continued  to  support  the 
concept  of  hemispheric  alignment  with  the  United  States.  The  recent 
emergence  of  military  regimes  with  a variety  of  different  ideological 

postions  is  of  great  concern  to  the  United  States  as  it  seeks  to  promote  its 
own  and  hemispheric  security  interests. 

Economic  Significance 

Nationalism  colors  much  of  the  international  and  national  economic  activ- 
ity in  the  Latin  American  region  with  anti-'J.S.  sentiment.11  Because 
many  of  t1  e Latin  American  countries  are  the  more  developed  of  the  "devel- 
oping" 1.  it.ions,  they  constitute  promising  markets  for  U.S.  products.  Fur- 
thermore, many  nations  of  the  region  remain  sources  of  raw  materials  of 
strategic  importance  whose  denial  to  the  United  States  would  seriously 
affect  U.S.  military  capability.  Domestic  political  instability  can 

To 

Lieuwen  (1965),  Petras  and  Zeitlin  (1968),  and  Frank  (1967)  provide 
overviews  of  the  impact  of  nationalism  on  the  economic,  political,  and 
military  sectors  of  the  Latin  American  nations. 

-*-1  See  footnote  10. 
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affect  U.S.  economic  interests  directly,  and  the  threat  of  nationalism  of 
U.S.  industries  and  other  U.S.  interests  exists  in  several  countries. 

The  independent  economic  policies  of  Venezuela,  Mexico,  and  Peru  have 
affected  U.S.  relations  with  these  countries  and  with  o"her  nations  in 
the  region. 

It  is  easily  seen  that  the  economic  significance  of  Latin  America  makes 
this  area  strategically  important  to  the  United  States.  Should  the  nations 
of  the  region,  or  even  a subregional  grouping,  deny  the  United  States 
access  to  its  markers  or  restrict  trading,  military  and  economic  interests 
would  be  threatened.  Major  political  realignments  would  also  be  viewed 
as  a threat  to  U.S.  national  security. 

Military  Significance 

In  the  past,  the  United  States  has  contributed  much  to  improving  the  qual- 
ity of  the  Latin  American  armed  forces.  Together,  the  United  States  and 
Latin  American  countries  have  engaged  in  joint  exercises  to  improve  both 
the  combat  and  logistics  capabilities  of  the  participants.  The  United 
States  has  participated  in  security  assistance  programs  with  many  of  the 
countries  in  the  region.  Not  only  do  joint  and  bilateral  defense  agree- 
ments exist,  but  material  and  training  also  represent  U.S.  investments 
for  furthering  U.S. -Latin  American  relations  (Brown,  1975:  141-143). 

Two  issues  of  particular  significance  to  U.S.  strategic  policy  and  plan- 
ning should  be  mentioned  here.  The  first  is  the  situation  in  Panama 
regarding  the  Panama  Canal.  The  uncertain  future  of  U.S.  jurisdiction 
over  the  Canal  takes  on  critical  importance  due  to  its  location  on  a key 
line  of  communication  between  the  Atlantic  and  the  Pacific  Oceans.  In 
addition,  the  Panama  issue  has  become  an  important  bone  of  contention 
between  the  United  States  and  other  Latin  American  countries.  The  second 
issue  involves  rapprochement  with  the  Castro  regime  in  Cuba.  The  reestab- 
lishment of  relations  with  Cuba  could  have  strategic  implications  for 
several  reasons.  First  recognizing  Castro's  government  might  alleviate 
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tension  between  the  United  States  and  other  Socialist  regimes  throughout 
the  world.  Second,  U.S.  recognition  of  Cuba  would  resolve  a major  issue 
dividing  the  United  States  and  its  Latin  American  allies  and  could  improve 
hemispheric  relations.  Third,  the  reestablishment  of  relations  with  Cuba 
may  indicate  that  U.S.  policy  toward  leftist  and  indeoendent  regimes  may 
be  more  tolerant  in  the  future. 


Forecasting  the  Changing  Latin  American  Environment 

As  in  Africa,  change  in  all  sectors  characterizes  the  Latin  American 
region.  As  the  Latin  American  nations  grow  economically,  become  more 
sophisticated  technologically,  and  take  their  places  as  major  actors 
within  the  Western  Hemisphere,  they  become  even  more  strategically  impor- 
that  as  allies  of  the  United  States.  The  manifold  forces  that  impinge  on 
U.S. -Latin  American  relations  need  to  be  understood.  Economically,  Latin 
America  is  a vast  market  for  American  products  and  a source  of  major  raw 
materials.  However,  Latin  America  has  been  turning  toward  other  regions 
for  trading  partnerships,  arms,  and  development  aid.  Simultaneously,  the 
influence  of  the  United  States  in  the  region  has  diminished.  Will  this 
trend  continue?  Will  alignment  in  the  political  arena  follow  alignment 
in  the  economic?  What  are  the  implications  for  shifts  in  international 
orientations  on  both  international  and  domestic  developments  in  the  region? 

Specific  equations  in  the  forecasting  model  allow  these  and  other  trends 
to  be  forecast.  For  example,  the  reestablishment  of  trade  with  the  United 
States  should  have  predictable  consequences  for  the  growth  of  the  Cuban 
economy  since,  in  the  forecasting  equations,  trade  and  the  growth  in  trade, 

both  from  the  United  States  and  the  rest  of  the  world,  impact  on  a nation's 
economic  sector. 


Also  the  effects  of  increases  and  decreases  in  trade  dependency  on  economic 
growth  can  be  mapped  over  the  long  range.  In  turn,  the  impact  of  economic 

\2  Lie“"en  C1965),  Chalmers  (1972),  Anderson  (1967),  and  Needier  (]9«n 

and  pollti  r °f  \ffeCt  that  Ch“8e  1S  *■"*>*  °n  he  socSl  eco^L’ 
and  political  areas  in  the  Latin  American  societies.  economic, 
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growth  on  defense  spending  resulting  from  either  an  increase  or  decrease 
in  trade  is  ascertainable.  And,  as  governments  continue  to  divert  govern- 
ment income  away  from  domestic  welfare  spending  to  defense,  either  to 
enhance  national  security  or  suppress  domestic  violence,  political  discon- 
tent will  threaten  to  disrupt  the  stability  of  many  Latin  American  nations. 
These  trends  not  only  characterize  this  region  but  have  implications  for 
U.S.  military  posture  and  national  security  as  well. 


Foreknowledge  of  the  propensity  for  domestic  turmoil  and  coups,  of  defense 
spending  trends,  of  uneven  economic  development,  of  shifting  political  and 
economic  alignments,  and  of  both  rapid  growth  and  stagnation  can  provide 
the  defense  planner  with  valuable  insight  into  future  policy  demands  and 
and  decisions  regarding  Latin  America.  By  providing  systematic  mappings 
of  the  evolution  of  the  Latin  American  environment,  long-range  forecasting 
can  enable  the  policy-maker  to  grasp  the  fundamental  trends  emerging  in 
Latin  America  and  use  the  forecasts  to  prepare  better  for  military  contin- 
gencies. 


THE  MIDDLE  EAST 


Political  and  Ideological  Significance 

The  current  major  threat  to  international  peace  resides  in  the  Middle  East. 

The  United  States,  by  word  and  action,  has  affirmed  its  commitment  to  the 

survival  of  Israel.  At  the  same  time,  the  United  States  has  demonstrated 

concern  for  the  attitudes  and  interests  of  the  other  countries  in  the  area. 

The  United  States  depends  to  a large  extent  on  Middle  Eastern  oil  for 

industrial  output,  and  the  uninterrupted  flow  of  oil  to  industry  means  a 
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Mallakh  (1970)  and  Hurewitz  (1969b). 
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Both  the  United  States  and  the  Soviet  Union  compete  covertly  and  overtly 
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for  influence  in  the  Middle  East.  The  United  States  has  made  initiatives 


to  increase  cooperation  with  Iran  and  Saudi  Arabia  in  a number  of  important 
areas.  The  Soviet  Union  has  made  inroads  into  Egypt,  Syria,  and  Iraq. 


These  events  have  taken  place  before  a backdrop  of  domestic  unrest  which 
continues  to  plague  all  nations  in  the  region  as  they  attempt  to  develop 
politically  and  economically. 


As  in  Africa,  the  intent  of  the  Soviet  Union  is  to  loosen  existing  ties 
between  the  Middle  Eastern  countries  and  the  United  States.  Thus,  the 


Soviet  Union  has  attempted  to  influence  individual  states  politically  and 
to  enhance  the  transactions  between  it  and  the  Arab  members  of  the  region. 
The  United  States  has  pursued  similar  goals,  maintaining  the  relationships 
already  established  with  key  actors  in  the  region.  In  this  regard,  the 
United  States  continues  its  efforts  to  enhance  the  security  and  develop- 


ment of  the  individual  nations  in  the  area  with  its  military  assistance 
programs  and  foreign  aid. 


Economic  Significance 


The  influx  of  petro-dollars  into  the  oil-rich  Middle  Eastern  countries 
has  enabled  them  to  invest  substantial  sums  of  money  in  industrial  and 
economic  development  and  to  invest  capital  overseas.  Revenue  from  oil 
exports  being  invested  in  Europe  and  the  United  States  by  the  oil-rich 
nations  furthers  economic  interdependence.  Therefore,  political  and 
economic  unrest  in  the  region  has  obvious  economic,  political,  and  military 
implications  in  the  United  States.  Any  policy  affecting  the  distribution 
of  oil  to  the  United  States  affects  the  strategic  capability  of  this 
country.  The  limitations  on  oil  have  already  brought  about  the  reduction 


Berry  (3972),  Joshua  (1971),  and  Hurewitz  (1969a). 


Ramazani  (1972)  and  Burrell  and  Cottrell  (1972). 


Joshua  (1971)  and  Safran  (1969). 


Brown  (1975) . 
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of  training  exercises,  reduced  production  of  propellants,  acme  reorienta- 
tion of  research  and  development,  and  so  on  (Brora,  1975:  I8I-I99) . A 
complete  oil  embargo  lasting  for  several  months  mould  have  serious  implica- 
tions for  the  strategic  capability  of  the  United  States. 

Military  Sienif icanrp 


The  Middle  East  is  militarily  significant  for  the  United  States  for  two 

key  reasons.  First,  it  is  a major  source  of  petroleum  and  second  its 

defense  is  an  important  U.S.  commitment.  Our  official  commitment  to  Israel 

generally  involves  supplying  it  with  military  hardware  for  defense.  Thus, 

it  is  important  that  air  and  sealift  caoaM  1 -f t-v  i • 
r , capability  and  lines  of  communication 

srael  be  maintained.  In  this  regard,  the  denial  to  the  United  States 

of  air  basing  in  Portugal,  Greece,  and  Spain  demands  that  logistics  plans 

be  revised  if  Israel  is  to  be  supported.  The  dependence  of  Western  Europe 

on  Arab  oil  has  virtually  eliminated  that  area  for  stationing  supporting 

units  and  equipment.  At  the  same  time,  the  United  States  must  recognise 

the  importance  of  the  Arab  countries  for  maintaining  its  global  strategic 

capability.  It  is  imperative  that  this  aspect  of  U.S.  strategic  policy 
not  be  ignored. 


Forecasting  the  Changing  Middle  Eastern  Environmenf 


Although  the  Arab-Israeli  conflict  seems  to  be  stalemated  temporarily 
the  Middle  Eastern  region  is  at  the  crossroads  of  peace  or  war.  Despite 
the  consuming  nature  of  the  conflict,  the  area  is  in  a state  of  fl„x  like 
the  developing  regions.  The  new-found  wealth  of  the  oil-rich  nations  has 
spurred  economic  growth  and  attendant  political  change.  The  facilitating 
nature  of  international  alignment  in  the  region  encourages  Russian  involve- 
ment in  the  area.  In  addition,  the  military  capabilities  of  several  Middle 

"r7ati7  C°ntinUes  C° g8row  apace  and  the  arms  race  accelerates  along 
with  international  tension.  Each  of  these  features  has  been  built  into 

the  forecasting  model  for  the  Middle  Eastern  region  in  an  effort  to  map 
IE~ 
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developments  in  this  area  into  the  future.  As  nations  grow  they  divert 
substantial  portions  of  this  growth  into  defense  expenditures.  In  the 
Middle  East,  oil  revenue  contributes  to  the  acceleration  of  military 
expenditure.  Also,  the  United  States  and  Soviet  Union  have  provided 
weapons  to  all  of  the  nations  in  the  region. 

The  potential  for  international  conflict  in  the  Middle  East  is  of  such 
importance  that  any  systematic  analysis  that  can  signal  the  outbreak  of 
hostilities  is  justified.  Forecasting  the  long-range  Middle  Eastern 
environment  demands  that  several  critical  issues  be  incorporated  into  the 
model  to  represent  accurately  the  complexities  of  the  region.  The  Arab 
nations,  because  of  the  rapid  influx  of  oil  revenue,  have  the  capacity 
for  rapid  growth  and  diversification.  This  means  that  the  dependence  of 
the  region  on  oil  can  be  used  for  capital  investment  projects  that  will 
reduce  dependence  and  permit  economic  and  industrial  diversification. 

The  diversion  of  oil  revenue  into  other  investments  and  a concomitant 
decline  in  trade  dependence  will  mean  greater  decision-making  latitude 
for  the  richer  nations  in  the  area.  Growth  in  income  has  also  been  shown 
to  be  diverted  into  defense  spending.  The  distribution  of  new-found 
wealth,  therefore,  can  point  to  important  developments  in  areas  where 
the  capacity  for  rapid  growth  is  in  evidence.  The  mapping  of  distribution 
trends  over  time,  then,  can  provide  useful  information  for  understanding 
the  potential  military  power  of  a nation. 

Political  alignment  in  the  Middle  East  has  also  remained  in  a state  of 
flux.  Generally,  the  countries  of  the  Middle  East  have  mixed  interna- 
tional orientations  and  even  appear  to  be  the  most  unstable  LDC's  regard- 
ing alignment.  The  current  forecasting  model  includes  a measure  of  align- 
ment instability  that,  over  time,  should  reveal  the  vacillatory  nature  of 
international  alignment  in  the  region.  The  model  will  allow  forecasts  of  the 
probable  future  alignment  of  a nation  as  it  attempts  to  resolve  its  align- 
ment instability  and  the  implications  for  such  alignment  on  policy  and 
planning  in  the  strategic  arena.  For  example,  should  a major  exporter 
oil  to  the  United  States  resolve  its  alignment  instability  by  moving 
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toward  the  Soviet  Unio,.,  such  a development  should  have  implications  for 
strategic  policy.  Consequently,  the  value  of  a Middle  East  forecast  lies 
in  its  signaling  of  developments  unfavorable  to  strategic  plans  as  they 
rely  on  the  natural  resources  of  that  region.  With  advance  knowledge  of 
the  probability  of  such  developments,  alternative  plans  can  be  devised. 


As  the  model  is  constructed,  it  also  reflects  the  extent  to  which  align- 
ment impacts  on  domestic  politics  and  economic  development.  Finally,  the 
extent  to  which  the  United  States  and  the  Soviet  Union  cooperate,  trade, 
extend  military  assistance,  and  distribute  foreign  aid  to  the  countries 
of  the  region  can  be  manipulated  by  adjusting  individual  variables  to 
reflect  policy  changes.  As  a result,  alternative  futures  can  be  forecast 
and  the  implications  of  these  futures  can  be  evaluated  from  the  perspective 
of  strategic  policy  and  planning. 


o 


The  implications  of  the  propensity  for  domestic,  politica]  unrest,  the 
vacillatory  nature  of  international  alignment,  the  disproportionate  levels 
of  defense  spending,  the  potential  for  international  conflict,  the  fantas- 
tic economic  growth,  and  the  threat  to  world  peace  that  characterizes  most 
of  the  Middle  East  make  the  region  perhaps  the  most  strategically  impor- 
tant of  the  three  less  developed  regions.  In  this  regard,  forecasting 
these  and  other  trends  becomes  imperative  if  the  impact  of  such  develop- 
ments for  future  military  posture  is  to  be  adequately  understood.  The 
forecasts  to  be  made  from  the  Middle  Eastern  regional  model  wiJ1  be  an 
accurate  representation  of  the  key  forces  and  their  interrelationships 
in  that  area  and  will  assist  in  the  formulation  of  long-range  policies 
and  plans  for  the  Middle  East. 


Summary 


The  three  regions  dealt  with  in  the  preceding  discussion  are  marked  by 
significant  contrasts.  Latin  America  is  the  most  developed  and  Africa 
the  least  developed  region.  The  Middle  East,  the  region  with  the  greatest 
potential  for  overt  violence,  possesses  the  potential  for  rapid  growth  due  to 
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its  vast  oil  resources.  Each  area  is  rather  unstable  politically  and 
the  threat  of  domestic  violence  is  constant.  However,  the  origins  of 
such  violence  vary  from  region  to  region.  In  Latin  America,  the  awareness 
or  the  benefits  of  economic  growth  leads  to  the  realization  of  material 
wealth  for  the  elite  and  a better  quality  of  life  for  the  mass  of  workers. 
Violence  often  erupts  when  a different  balance  between  the  two  is  sought. 
Disenchantment  with  the  status  quo  has  resulted  in  military  coups  in 
Latin  America  and  Africa.  However,  in  the  latter  region,  political 
unrest  has  very  diverse  origins.  International  terrorism  in  the  Middle 
East  has  both  domestic  and  international  implications  and  threatens 
peaceful  progress  in  that  region. 


Internationally,  the  dependence  on  primary  product  exports  characterizes 
Africa  and  Latin  America  although  the  latter  region  has  been  able  to  halt 
and  in  some  cases  reverse  the  importance  of  the  international  economic 
sectors  of  its  nations.  Trade  in  oil,  of  course,  is  the  key  to  growth 
in  the  Middle  East  and  oil  constitutes  a major  weapon  with  which  to  con- 
front the  developed  world.  Dependence  on  trade  has  also  varied  effects 
and  each  region  must  be  viewed  as  unique  in  this  regard. 


The  emergence  of  Latin  America  in  the  1800's  and  its  proximity  to  the 
United  States  have  enabled  it  to  progress  more  rapidly  than  the  other  LDC 
regions.  The  availability  of  American  capital  and  the  interest  of  the 
United  States  in  Latin  America  for  national  security  aligned  North  and 
South  America.  This  pattern,  however,  is  changing  as  Latin  America,  on 
the  strength  of  its  economic  potential,  begins  to  assert  itself.  In 
Africa,  dependence  on  Europe  for  development  assistance  jjnd  certain  markets 
is  giving  way  to  increased  penetration  (ideological  and  economic)  by  Russia 
and  China.  And,  in  the  Middle  East,  the  Russian  presence  is  well  docu- 
mented. 

Thus,  each  of  the  LDC  regions  is  characterized  by  unique  conditions  that 
must  be  captured  if  long-range  forecasting  is  to  provide  useful  informa- 
tion to  defense  planners.  The  model  to  be  described  in  increasing  detail 
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in  the  next  two  chapters  is  constructed  in  a way  that  will  allow  for  the 
idiosyncracies  of  each  region  to  be  represented  explicitly. 

Not  until  the  interrelationships  among  important  environmental  character- 
istics, as  they  relate  to  change  and  growth  in  these  three  regions,  are 
understood  can  effective  alternative  plans  be  proposed.  Once  future 
developments  are  understood,  the  policies  taking  such  developments  into 
account  can  be  generated.  In  addition,  forecasts  can  be  linked  to  future 
demands  for  logistics,  research  and  development,  procurement,  and  actual 
combat  situation  requirements.  Finally,  it  should  be  reiterated  that  the 
current  modeling  procedure  has  included  a capability  for  planners,  policy- 
makers,  and  forecasters  to  adjust  certain  variables  that  measure  the 
impact  of  U.S.  and  Soviet  policy  on  the  developing  countries  in  order  to 
allow  alternate  policies  to  be  introduced  as  forecasting  over  time  proceeds. 
Thus,  the  LDC  forecasting  model  ensures  a dynamic  absent  from  previous 
models. 


20 


U 


( ) 


I 


chapter  2:  overview  of  the  less  developed  IU!CI0N  forecasting  model 


INTRODUCTION 


Chapter  1 alluded  to  the  increase  In  complexity  and  sophistication  demanded 
y any  attempt  to  build  forecasting  models  for  the  less  developed  nations. 

The  purpose  of  this  chapter  is  to  elaborate  some  of  the  important  issues 
that  have  necessitated  the  re-operationalization  of  the  five  central  environ- 
mental descriptors  (national  power  base,  internal  instability,  international 
rade,  international  alignment,  and  international  conflict)  and  the  respecific,. 

tion  of  the  equations  by  which  the  descriptors  are  forecast.  The  chapter 
covers  four  major  areas. 


* of^hrlT  bTee?  the  Eur°Pe“  nations  and  those 
Of  three  less  developed  regions. 


' descriptors?31^2^^011  °f  “*  “Ve  CKltral  environmental 


• Changes  in  predictor  variables  (both  endogenous  and 
exogenous  to  the  model) . 


• Structural  changes  in  the  LDC  model  which  make  it 
different  from  earlier  models. 


Each  study  done  by  CACI  for  JCS/I-5  has  attempted  to  maintain  the  concep- 
tual equivalence  of  the  central  environmental  descriptors  because  of  their 
mportance  to  strategic  policy  and  planning.  However,  during  the  early 
stages  of  the  current  project  it  became  apparent  that  differences  between 
urope  and  the  less  developed  nations  would  require  significant  adjustments 
n the  forecasting  models  for  projecting  significant  political,  economic 

“d  SOCial  Varlables  £°r  the  in  Africa,  Latin  America, 'and 

the  Middle  East. 
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GENERAL  DIFFERENCES  BETWEEN  EUROPE  AND  THE  LESS  DEVELOPED  REGIONS 

The  European  region  is  characterized  by  considerable  similarity  among  the 
nations,  that  is,  the  structures  that  link  important  environmental  variables 
differ  little  from  one  country  to  another.  There  is  much  more  dissimilarity 
among  the  nations  of  any  less  developed  region,  especially  in  terms  of  the 
relationships  among  important  environmental  variables  and  with  respect  to 
the  volatility,  or  variation,  in  LDC  behavioral  relationships. 

For  example,  even  though  income  levels,  industrialization,  and  urbanization 
show  variance  within  the  European  region,  the  basic  structure  of  the  modem 
European  economies  is  similar  (see  Mcllroy,  1974:  131-134).  Thus,  while 

the  values  for  the  European  nations  may  differ,  the  variables  interrelate 
in  patterns  that  are  similar  enough  to  permit  the  construction  of  a genera- 
lized regional  model  that  produces  meaningful  forecasts.  In  contrast,  in 
the  LDC's  there  are  a number  of  important  differences  in  the  linkages  among 
variables,  as  well  as  in  the  distribution  of  values,  included  in  the  present 
study  which  make  a generalized  model  difficult  to  construct. 

It  is  generally  acknowledged  that  the  Latin  American  nations  have  rather 
well  established  economic  infrastructures  compared  to  the  traditional, 
agriculturally  based  economies  of  the  African  nations.  Therefore,  in  Latin 
America,  indigenous  private  investment  contributes  far  more  to  the  gross 
domestic  product  than  in  Africa.  A general  model  would  tend  to  obscure  this 
fact  by  "splitting  the  difference"  and  diminishing  the  role  of  private  invest- 
ment in  Latin  America  while  over-emphasizing  it  in  Africa. 

The  developing  countries  are  invariably  characterized  by  marked  differences 
in  other  areas  of  economic  behavior  which  would  be  obscured  by  more  general 
models.  For  example,  the  Middle  Eastern  nations  clearly  depend  at  this  time 
on  their  oil  exports.  Thus,  the  international  economic  sector  contributes 
far  more  to  the  total  economy  of  the  region  than  in  Africa  or  Latin  America. 
Consequently  total  trade  should  play  a larger  role  in  the  model  for  the 
Middle  East  than  for  the  other  regions. 
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A general  model  would  also  obscure  the  origins  of  defense  spending  and 
military  manpower  in  the  three  regions . In  Latin  America  the  suppression 
of  domestic  unrest  would  appear  to  justify  defense  expenditures  and  large 
militaries  whereas  in  the  Middle  East  and  Africa  the  propensity  for  inter- 
national conflict  would  no  doubt  account  for  these  variables. 


Other  factors  that  would  be  obscured,  or  misrepresented,  by  a general  LDC 
model  are  population  (the  rates  of  population  growth  are  significantly 
different  in  the  three  regions),  urbanization,  domestic  conflict  (the 
origins  of  coups  and  domestic  turmoil  differ  from  region  to  region) , 
international  conflict  and  international  alignment  (the  influences  of 
economic  and  political  forces  being  more  important  in  one  region  than  another) 

Another  important  difference  between  the  European  and  the  less  developed 
regions  concerns  the  role  of  the  military  in  political  affairs.  Many 
nations  in  all  of  the  less  developed  regions  are  dominated  by  military 
regimes  that  have  gained  power,  more  often  than  not,  by  coups  d'etat. 

The  implications  of  the  military  role  in  politics  in  the  LDC's  are  far- 
reaching  and  extend  into  the  economic  and  social  sectors  of  the  nation  as 
well  as  into  the  area  of  foreign  policy  (Lieuwen,  1965;  Janowitz,  1964). 

Another  distinguishing  characteristic  that  must  be  considered  in  modeling 
the  LDC  regions  involves  the  importance  of  the  international  economic 
sectors  of  the  nations.  This  is  to  say,  international  trade  and  trade 
dependency  are  extremely  influential  determinants  of  both  economic  and 
political  stability  and  growth  (Mcllroy,  1974;  Jenkins,  1972;  Horowitz, 

1972;  Galtung,  1973).  At  the  same  time,  however,  these  conditions  are 
often  a source  of  anti-foreign  behavior.  The  role  of  the  international  eco- 
nomic sector,  as  a source  of  income  (from  exports)  and  a cause  of  balance 
of  trade  problems  (from  imports) , remains  a highly  sensitive  issue  among 
the  LDC's  and  between  the  LDC's  and  the  developed  world. 

The  foregoing  discussion  alludes  to  two  specific  demands  made  on  any  effort 
to  build  forecasting  models  for  less  developed  regions.  The  first  involves 


perationalization  of  the  five  central  environmental  descriptors  in 
that  are  sensitive  to  the  characteristics  idiosyncratic  to  the 
specific  regions.  The  second  involves  the  selection  of  appropriate  indepen- 
ent  variables  for  predicting  the  central  descriptor  variables  and  the 
specification  of  their  interrelationships. 


The  first  change  made  necessary  by  modeling  the  LDC  regions  involved  the 
re-operationalization  of  fonr  of  the  five  central  environmental  descriptors. 
First,  because  of  the  complex  process  of  economic  change  in  the  three 
Third  World  regions,  the  national  power  base  concept  was  broken  down  into 
three  components  (see  Figure  1)  - resource  power,  economic  power,  and 
military  power.  This  is  in  contrast  to  the  European  conceptualization 
w ch  considered  only  economic  and  military  power  bases  (CACI,  1974). 

The  measures  used  in  the  earlier  model  were  designed  to  capture  the  tech- 
nological bases  of  the  European  nations  as  they  affect  economic  and  mili- 
tary capabilities.  In  the  LDC  regions,  technology  per  se  plays  a limited 
role  in  determining  the  relative  power  of  nations.  Therefore,  to  map 
effectively  national  power  base,  the  economic  component  was  decomposed 
into  the  specific  variables  that  describe  the  complex  of  economic  processes 
such  as  private  consumption,  investment,  government  spending  (defense  and 
non-defense),  and  exports  and  imports. 

The  second  re-operationalization  involved  improving  the  domestic  instability 
descriptor.  A coup  propensity  indicator  that  attempts  to  measure  a nation's 
story  of  irregular  government  changes  has  been  developed.  The  variable 
which  focuses  on  the  history  of  military  takeovers,  measures  the  propensity 
for  violence  that  results  from  elite  discontent  with  existing  regimes  In 
many  developing  countries.  This  kind  of  violence  is  generally  absent  in 
the  European  context  but  is  both  frequent  and  significant  in  the  three  less 
developed  .egions.  In  addition,  the  turmoil  variable,  also  used  in  the 
European  model,  was  redefined  to  represent  better  popular  unrest  in  Third 
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Figure  1.  Central  Environmental  Descriptors , Components  and  Variables 
for  the  LDC  Models.  “ * 
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wona  countrles  and  to  peralt  the  uae  of  _ theoretlcally  groundei 
elationships  for  forecasting  domestic  instability. 

The  third  change  dealt  with  the  International  alignment  concept.  This 

::T:rrichei  to  take  int°  acc°unt  ams  n°“s'  *«•»» «~i  trade 

Vlth  the  United  States  and  the  Soviet  Union,  and  foreign  aid.  The  extent 
ana  intensity  of  aliment  on  these  variahles  and  on  Votlng  „ith  t 

“Vr1^  ln  ^ E“r0Pean  "°dal)  ™ - capture  - co!! 

In  lit  orientations  of  the  less  developed  nations, 

ition,  these  components  are  used  to  develop  a measure  of  alignment 

iz"eTb!  ity  rVS  baSSd  tha  the°ry  that  the  LDC'S  “e  (1)  oharacter- 
d by  considerable  instability  in  their  international  alignments  and 

( a tempts  are  made  to  resolve  these  instabilities  over  time  by  moving 

toward  one  pole  or  the  other  on  all  of  the  alignment  indicators. 

Finally,  the  international  conflict  descriptor  had  to  be  altered  due  to 
ty  of  data  for  the  three  regions  under  examination.  The  dyadic 

“rr.^ in  the  Eur°pean  ”dei  was  repiaced  * = T-si- 

milit  a “ lnt°  aCC°Unt  the  8rCater  tre^y  °f  international 

East  ““  ^ th<i  LDC  Ie&i0r'S'  particularlF  Africa  and  the  Middle 


gan8h5_in_En^genous  and  Exogenous  Predictor  Variable 

Altering  the  interpretation  of  the  central  environmental  descriptors  and 
ntroduclng  new  operational  referents  to  reflect  the  rt conceptualized 
erms  require  that  the  variables  selected  to  forecast  the  descriptors 
accurately  represent  the  realities  of  the  Third  World.  Thus,  many  new 

var  a les  h d to  be  added  t„  the  data  „aEe  ^ ordar  £or  ^ 

ically  sound  parameters  to  be  estimated  that  would  permit  accurate  fore- 

the  luc°v  hr1"'6'  ''  the  °Vara11  f°reCaatln8  "0del-  Iabla  1 compares 
variables  with  those  used  for  forecasting  the  European  case. 
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The  variables  that  appear  under  the  heading  "Endogenous  Predictors"  exist 
\ within  the  overall  model  and  enter  into  the  forecasts  of  either  other 
predictor  variables  or  the  central  environmental  descriptors  being  fore- 
cast. They  are  instrumental  in  calculating  values  of  other  instrumental 

variables  or  of  the  final  forecasts. 


The  variables  labeled  " Exogenous  Predictors"  are  not  predicted  by  the 
model.  They  are  inc.  xded  because  they  are  theoretically  appropriate  and 
describe  activities  that  reflect  political  decisions.  Thus,  the  amount 
of  military  aid  can  be  adjusted  to  reflect  improved  relations  between 
two  nations.  The  interaction  of  the  military  aid  variable,  in  turn,  can 
have  an  effect  on  other  variables  such  as  defense  spending,  GDP,  and  inter- 
national trade.  In  this  way,  shifts  in  policy  can  be  assessed  for  their 
impact  on  the  entire  system  of  equations  and  the  outputted  forecasts. 

The  exogenous  predictor  variables  are  specifically  representative  of  the 
impact  of  the  United  States  and  the  Soviet  Union  on  the  forecasts  in  the 
three  regions.  Thus,  the  JCS/J-5  analyst  is  provided  a capability  within 
the  forecasting  model  to  manipulate  the  final  outcomes  of  the  modeling 
process  by  causing  changes  in  the  exogenous  predictor  variables. 


Changes  in  the  LDC  Model  Structure 

The  LDC  forecasting  model  has  expanded  the  number  of  forecasting  equations 
from  12  to  21  in  an  effort  to  capture  the  many  nuances  that  characterize 
the  nations  of  Africa,  Latin  America,  and  the  Middle  East.  Although  the 
21  equations  are  generally  applicable  to  representative  LDC's,  the  set  of 
equations  is  being  tested  and  estimated  for  each  region.  This  means  that 
parameters  estimated  for  forecasting  the  configurations  of  political, 
economic,  military,  and  social  variables  will  be  generated  for  each  region. 
It  is  almost  certain  that  some  predictors  will  appear  insignificant  for 
one  region  and  significant  in  another.  In  such  a way,  the  structural 
differences  of  each  region  can  be  captured  by  the  overall,  general  model 

structure . 


See  Appendix  2 for  the  complete  model  structure, 
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In  addition  to  the  above  changes,  the  models  to  be  tested,  estimated,  and 
forecast  reflect,  in  accordance  with  the  suggestions  of  JCS/J-5,  three 
additional  concerns: 


• The  majority  of  the  variables  are  measured  so  as 
to  reflect  change  in  a nation's  value  on  the  fore- 
cast variables. 

• The  equations  include  variables  that  capture  the 
influence  of  the  United  States  and  Soviet  Union 
on  the  behavior  of  the  LDC's  in  each  region. 

• The  model,  although  a general  model  for  LDC's, 
is  built  such  that  unique  forecasting  models 

can  be  constructed  for  each  of  the  three  regions. 


It  is  a rather  well-established  fact  that  the  African  nations  have  pro- 
gressed economically  at  a rate  below  that  of  the  Latin  American  countries. 
However,  this  situation  may  not  occur  in  the  future.  The  Middle  Eastern 
nations,  on  the  other  hand,  are  now  capable  of  fairly  rapid  growth  but 
they  remain  nearly  as  underdeveloped  as  many  of  the  African  nations.  By 
looking  at  rates  of  change  rather  than  static  measures  of  social,  political, 
and  economic  phenomena,  a dynamic  is  introduced  that  is  absent  from  earlier 
forecasting  models. 

The  second  structural  change  that  has  been  introduced  involves  the  inclu- 
sion of  specific  exogenous  variables  that  operationally  permit  the  impact 


The  first  improvement  involves  ul;a  use  of  measures  of  change  in  variables 
measuring  LDC  phenomena.  This  is  to  say  that  the  real  substantive  concern 
of  the  current  study  is  the  change  that  is  reflected  from  one  time  to 
another  in  the  variables  being  forecast  and  not  simply  the  forecast  values 
themselves  and  their  distributions.  This  new  perspective  is  important 
Decause  it  allows  comparisons  of  rates  of  change  to  be  evaluated  for  their 
implications  for  strategic  policy  and  planning.  Thus,  comparisons  between 
regions  can  be  made  with  regard  to  economic  growth,  changes  in  military 
expenditure,  movement  toward  or  away  from  domestic  instability,  shifts  in 
alignment  patterns,  and  so  on. 
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of  the  United  States  and  the  Soviet  Union  on  the  LDC's  to  be  judged.  Some 
of  the  variables  included  measure  U.S.  and  Soviet  trade  with  the  LDC's  in 
each  region.  Others  measure  arms  transfers,  military  and  foreign  aid, 
and  cooperative  behaviors.  Each  of  these  variables  is  exogenous  to  the 
basic  LDC  forecasting  model.  Therefore,  each  can  be  manipulated  in  two 
ways.  For  example,  the  degree  or  amount  of  U.S.  activity  (arms  transfers, 
aid)  can  be  altered  before  forecasting  begins  to  determine  the  impact  of 
increases  or  decreases  in  the  activity  on  the  forecasts  of  the  future  LDC 
environments;  or  the  coefficient  reflecting  the  impact  of  the  exogenous 
predictor  variable  can  be  changed  to  give  the  variable  greater  explanatory 
power  causing  proportional  changes  in  the  dependent  variable  being  fore- 
cast. Again,  it  is  readily  apparent  that  this  inclusion  introduces  far 
greater  flexibility  and  allows  alternative  future  environments  to  be  gene- 
rated. 

The  inclusion  of  exogenous  variables  permits  comparison  of  different  policies 
of  the  United  States  and  the  Soviet  Union.  Does  an  increase  in  Russian  trade 
with  a group  of  African  nations  have  a greater  impact  on  other  dimensions  of 
international  alignment  than  it  would  in  Latin  America?  What  is  the 
impact  of  increased  or  decreased  exports  as  a result  of  an  embargo  (simulated) 
on  growth  in  the  Middle  East?  These  and  many  other  similar  questions  can 
be  asked  and  answered  as  a result  of  the  introduction  of  the  exogenous  vari- 
ables that  are  manipulable  by  the  analyst. 

The  third  alteration  is  actually  one  of  technique  rather  than  substance. 

The  LDC  model  to  be  programmed  for  forecasting  is  presented  in  its  entirety 
in  Appendix  2.  Each  equation  in  the  model  will  be  tested  individually  for 
each  region.  There  are  good  reasons  for  this  procedure.  For  example, 
although  several  variables  are  included  in  an  equation  for  either  theoretical 
or  empirical  reasons,  the  impact  of  each  remains  in  some  cases  an  empirical 
question  to  be  answered  by  the  testing  process.  Since  the  tests  will  apply 
to  each  of  the  three  regions,  coefficients  that  are  region-specific  will  be 
generated.  It  is  not  at  all  unreasonable  for  a parameter  to  be  zero  in  one 
region  (have  no  impact)  and  significantly  greater  than  zero  in  another 
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(have  a measurable  influence  in  the  model).  Hence,  the  same  equation  may 
be  used  in  all  three  regions,  but  the  different  equation  parameters  result 
In  very  different  models  and  In  very  different  sets  of  important  variables 
In  each  of  the  three  regions.  As  an  example  of  what  is  meant  here,  consider 
the  equation  for  change  in  defense  expenditure: 


. , Q + 3 USARMS  . + SQ  ~ SUARMS  - (9) 

&DEFEXt,t-l  “89,0  +39,1  ADEFEXAt_1>t_2  + 39,2  t-1  9,3  t-1 
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where  DEFEXA  represents  the  defense  spending  of  actual  or  potential  adversary 
nations  and  MILAID  consists  of  two  variables,  U.S.  and  Soviet  military  aid. 


This  equation,  as  it  is  written,  says  the  following.  A change  in  an  LDC's 
defense  spending  from  one  year  to  the  next  is  a f-  notion  of  several  factors. 
First,  it  is  hypothesized  that  the  relative  military  capability  of  rival  na- 
tions influences  the  amount  that  a nation  spends  on  its  own  defense.  The 
term  DEFEXA  refers  to  rival  defense  spending  and  is  a rough  indicator  that 
attempts  to  capture  the  phenomenon  of  arms  races.  The  second  and  third 
terms  reflect  the  impact  of  arms  sales  from  the  United  States  and  the  Soviet 
Union  to  the  country.  Clearly,  the  amount  a nation  spends  on  defense  will 
reflect  its  purchase  of  arms.  Here,  however,  only  the  two  most  important  arms 
suppliers  in  the  world  are  represented.  The  next  term  reflects  the  impact 
of  the  size  of  the  nation’s  per  capita  income  on  defense  spending.  It  is 
generally  held  that  defense  spending  is  in  part  a function  of  the  general 
wealth  of  a nation— there  is  a positive  correlation  between  per  capita  income 
and  defense  spending  (Richardson,  1960a).  When  nations  are  in  conflict  they 
also  spend  money  on  weapons  and  defense  ; this  is  the  rationale  behind  the 
inclusion  of  the  variable  that  measures  a nation’s  past  engagement  in  con- 
flict. Finally,  because  arms  transfers  reflect  the  sale  or  purchase 
and  not  military  assistance  received,  a variable  that  measures  the  amount  of 
military  aid  from  the  United  States  and  the  Soviet  Union  over  the  past  five 
years  is  included  in  the  equation.  Again,  the  influence  of  the  two  superpowers 
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should  have  an  impact  on  the  extent  to  which  government  spending  supports 
defense.  And,  it  should  also  be  noted  that  both  of  the  variables,  arms 
transfers  and  military  aid  from  the  United  States  and  the  Soviet  Union, 
are  manipulable  exogenous  variables  as  described  previously. 

In  the  African  case,  because  of  numerous  conflicts  in  the  early  and  middle 
1960's,  DEFEX  would  probably  be  explained  more  by  rival  defense  spending 
(ADEFEXA^_^  t_2>  past  conflict  (C0NFLICT^_^)  and  change  in  GDP  per  capita. 
The  impact  of  these  three  variables  would  then  be  reflected  in  the  size 
°f  the  parameters  resulting  from  testing  the  equation  for  the  African 
region.  In  contrast,  because  of  the  absence  of  intra— regional  military 
violence  in  Latin  America,  past  conflict  will  be  an  insignificant  predictor 
of  change  in  defense  spending  in  that  region.  BuL,  in  contrast,  military 
aid  and  arms  transfers  might  contribute  substantially  in  Latin  America 
where  they  do  not  in  Africa. 


On  the  basis  of  these  findings  the  parameters  for  the  insignificant  vari- 
ables can  be  set  to  zero  so  that  they  will  contribute  nothing  to  the  fore- 
cast of  the  dependent  variable.  This  means  that  the  DEFEX  equation  for 
Africa  will  look  like: 


■ h.O  + e2,l  4DEFEXAt-l,t-2  + “2,4 
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and  for  Latin  America  will  take  the  form  of  the  original  equation  with  only 
the  past  conflict  variable  (CONFLIC^  1)  deleted. 

Some  of  the  more  obvious  areas  where  this  technique  becomes  an  appropriate 
discriminatory  device  for  developing  unique  regional  models  are  the  following. 
The  model  should  reveal  the  extent  to  which  Africa,  Latin  America,  and  the 
Middle  East  differ  regarding  the  most  influential  components  of  the  economic 
sector.  No  doubt,  in  the  Middle  East,  the  domestic  economic  variables  will 
contribute  less  to  a nation's  GDP  than  those  capturing  the  influence  of  inter- 
national trade.  In  Latin  America,  the  economic  base  should  be  reflected  by 
the  contribution  of  all  of  the  economic  variables  because  of  the  greater 
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amount  of  Integration  in  those  economies.  The  traditio  I 
Aid  and  arms  transfers  should  appear  as  f„f, 

the  Kiddle  East  and  Latin  America.  Past  conflict!  slu^dT  SPmdin8 
to  the  increase  in  Hof  should  also  contribute 

crease  in  defense  spending  in  the  Middle  East  *nH  Af  • . 

in  Latin  America.  In  each  area,  therefore  the  rica  but  not 

should  appear  unique.  In  addition  h ' sources  of  military  strength 

derive  from  different  influencl  " ittatlT””"  ^ 

—e  East  and  domestic  violence  in  each “d 

International  alignment  Sl  siuld  reflect  the  inflio  * 

in  Latin  America  and  that  of  the  Sovilt  W ““  S“t0S 

superpower  should  be  overly  represented  in  E8St' 

of  the  Soviet  Union  should  be  captured  bv  Er°“ln8  influenc0 

aid.  captured  by  measures  of  foreign  and  military 

Finally,  domestic  instability  should  reveal  its  differa  r ■ ■ 

region  to  another  I„  . nt  oriSlns  from  one 

—I  ihouir^irn^rir 8rowth  and 

motivations  seem  to  account  for  most  anti  no  ’ ’ P°lltlcal 

regions  the  history  of  irregular  „ anti‘8°V0rnme"t  “<**'*•  I„  all 
instability  would  he  a function  01^^.^""“"“  ““  d0nKStiC 

This  chapter  has  provided  a hr-; of  . 

the  changes  that  have  been  necessary  71  ^ ^ ^ f°reCaStin8  m°del  and 

that  accurately  reflects  the  t0  Ud  * Sy—  °f  options 

y retlects  the  many  nuances  that  characterize  t-h.  i 

regions.  In  building  such  a model  the  diff  less-developed 

and  developed  nations  were  taken  into  erences  between  the  developing 

ences  in  interpretatio  eccount  and  led  to  significant  differ- 

mental  descriptors  when  applied  to  the  less  d i ^Vecentral  environ- 

the  alterations  to  the  overall  m d ^ °Ped  reglons’  Finally, 

overall  model  structure  were  described  and  three 
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specific  inclusions  elaborated.  They  were  (1)  emphasis  in  the  model  on 
rates  of  change  over  time,  (2)  focus  on  the  influence  of  the  United  States 
and  Soviet  Union  on  the  less  developed  regions,  and  (3)  the  generation  of 
three  unique  regional  models  from  a general  LDC  forecasting  model. 

This  last  improvement  allows  three  separate  models  to  be  easily  developed 
out  of  a single  computer  model  while  realistically  capturing  the  regional 
differences  of  importance  to  long-range  forecasting  of  strategic  policy 
and  planning.  Again,  it  should  be  emphasized  that  this  approach  adds 
considerable  dynamism  to  JCS/J-5's  long-range  forecasting  capability  and 
paves  the  way  for  additional  innovations  that  should  advance  that  capability 
even  further. 


CHAPTER  3:  FORECASTING  EQUATIONS  FOR  AFRICA,  LATIN  AMERICA,  AND  THE 

MIDDLE  EAST 


INTRODUCTION 


This  chapter  describes  the  forecasting  equations  for  the  three  less  devel- 
oped regions — Africa,  Latin  America,  and  the  Middle  East.  The  purpose  of 
the  discussion  is  to  elaborate  the  specific  models  developed  to  forecast 
the  variables  that  operationa '.ize  the  five  central  environmental  descrip- 
tors— national  power  base,  international  trade,  international  alignment, 
internal  instability,  and  international  conflict.  Each  model  reflects 
contemporary  theoretical  and  empirical  relationships  that  represent  the 
predictors  of  each  dependent  variable  as  realistically  as  possible.  As 
indicated  in  the  preceding  chapter,  the  LDC  forecasting  model  draws  on, 
but  is  significantly  different  from,  the  European  model.  Thus,  each  opera- 
tionalization of  an  environmental  descriptor  is  necessarily  more  complex 
and  requires  additional,  elaborate  support  for  the  proposed  interrelation- 
ships specified  in  each  equation. 

The  discussion  to  follow  will  deal  with  each  of  the  21  LDC  equations  inde- 
pendently. These  are  grouped  under  the  five  central  descriptors  of 
interest.  Table  1 shows  the  page  at  which  each  discussion  begins. 

The  addition  of  more  operational  referents1  and  equations  is  by  no  means 
designed  to  enhance  complexity  for  complexity's  sake.  Rather,  complexity 
occurs  because  of  the  nature  of  the  study — the  construction  of  forecasting 
models  for  three  highly  diverse,  less  developed  regions  of  the  world  for 
comprehending  future  strategic  policies,  plans,  and  requirements. 


See  Table  1 in  Chapter  2 for  a comparison  of  the  European  and  LDC 
variables. 
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TABLE  1 

Structure  of  Chapter  III 


Concepts  and  Components 


National  Power  Base 

Resource  Power:  Population  42 

National  Economic  Power  Base  47 

Military  Power  Base 55 

International  Transactions — Trade  60 

International  Alignment  62 

Internal  Instability  67 

Turmoil 68 

Coup  Propensity 73 

International  Conflict 

Conflict  . . * 73 

Tension  Ratio  79 


<mwm aaaff 


Because  many  of  the  interrelationships  among  the  variables  identified  as 
relevant  for  describing  LDC’s  are  in  fact  less  well  understood  than  those 
describing  the  developed  nations,  many  of  the  equations  to  be  presented 
below  must  be  considered  tentative.  Indeed,  each  of  the  equations  repre- 
sents a hypothetical  statement  which  describes  the  contribution  of  each 
independent  variable  of  a forecasting  equation  to  the  explanation  of  vari- 
ation in  the  dependent  variable  being  forecast.  Although  each  equation  is 
written  as  if  the  independent  variables  make  a positive  contril ation  to 
the  explanation  of  variance  in  the  dependent  variable,  this  is  not  assumed 
to  be  the  case  empirically.  The  analysis  of  each  model  shall  reveal  the 
direction  of  the  relationship  between  the  proposed  independent  and  the 
dependent  variables  and  shall  allow  the  specification  of  the  direction  of 
the  contribution  of  each  variable  to  the  dependent  variable  in  the  final 
forecasting  model.  This  is  a standard  forecasting  technique  that 
allows  theoretical  and  empirical  flexibility.  Complexity,  therefore,  is 
necessary  if  the  forecasting  equations  are  to  capture  the  intricacies  of 
the  three  regions  that  impinge  on  the  political,  economic,  social,  and 
military  interests  of  the  United  States. 

Once  the  equations  have  been  evaluated  for  their  explanatory  power  and  the 
entire  LDC  model  determined  to  be  representative  of  the  LDC  regional  envi- 
ronments, its  value  as  a structure  for  projecting  the  future  of  each  envi- 
ronment will  have  been  established.  It  can  then  be  employed  for  its  stated 

purpose:  the  projection  of  three  separate  regional  environments  into  the 

future. 

However,  it  must  be  emphasized  that  forecasts  are  not  useful  in  and  of 
themselves.  The  purpose  of  such  forecasts  is  to  assess  future  strategic 
requirements  demanded  by  alternative  futures.  These  requirements  can  take 
many  forms  including  strategic  policy  and  objectives,  contingency  and 
M-hoc  planning,  procurement  and  research  and  development,  deployment  and 
targeting , and  training  and  manpower  acquisition. 

Each  forecast  descriptor  suggests  future  needs  of  the  Department  of  Defense 
for  dealing  with  the  projected  environment  that  the  descriptor,  and  its 


37 


forecast,  represent.  Yet  descriptors  cannot  be  viewed  in  isolation.  The 
entire  picture  must  be  comprehended  for  the  LDC  regional  forecasts  to  be 
useful  and  meaningful.  Only  in  this  way  can  each  equation,  the  entire 
LDC  model,  and  the  forecasting  procedure  in  general,  be  helpful  in  deter- 
mining long-range  strategic  requirements  for  formulating  future  policies, 
objectives,  plans,  and  capabilities. 

NATIONAL  POWER  BASE 


Power,  as  a cause  and/or  an  effect,  invariably  finds  its  way  into  research 
in  international  relations.  The  bulk  of  the  empirical  studies  on  national 
power  and  its  relationship  to  international  behavior  have  focused  on  the 
developed  nations  because  of  the  crucial  roles  they  have  played  in  the 
post-World  War  II  period.  Power,  however,  plays  a role  in  the  behavior  of 
all  nations,  both  developed  and  underdeveloped. 

r\ 

Numerous  studies^  employing  quantitative  methods  have  "discovered"  the 
empirical  bases  for  national  power.  Usually  national  power  base  is  dis- 
cussed in  military  terms.  The  economic  aspect  of  national  power  is  usu- 
ally discussed  in  terms  of  development.  The  contribution  of  resources  to 
national  power  has  generally  been  assumed  to  have  found  its  way  into  each 
of  the  other  dimensions. 

Military  and  economic  power  are  often  treated  separately  for  analytic 
purposes.  However,  this  is  a distortion  of  the  real  and  important  link- 
ages between  them.  Many  of  the  studies  from  which  these  findings  are 
derived  examined  only  the  developed  world.  In  the  less  developed  world 
military  and  economic  power  are  closely  linked  and  the  ability  to  dis- 
criminate between  them  diminishes  greatly  when  the  countries  of  Africa, 
Asia,  Latin  America,  and  the  Middle  East  are  analyzed  separately. 


Among  the  numerous  international  relations  studies  that  have  analyzed 
the  indicators  qf  the  bases  of  potential  power  are  Heiss,  et  al.  (1973), 
Ferris  (1973),  CAC1  (1973,  1974),  Knorr  (1970),  Organski  (1958),  Organski 
and  Organski  (1961),  Abolfathi  (1975a),  Cole  (1965),  Ruramel  (1972),  Morgenthau 
(1973),  German  (1960),  and  McT.lroy  (1971). 
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Mcllroy  (1971)  in  a study  that  disaggregated  all  nations  into  four  regions 
(Europe,  Asia,  Africa,  and  Latin  America)  factor  analyzed  cross-sectional 
data  (only  the  year  1955  was  used)  that  included  indicators  of  military, 
resource,  and  economic  power  to  determine  if  dimensions  similar  to  those 
that  appear  in  global  analyses  would  emerge.  In  general,  two  clusters  of 
interrelated  variables,  one  consisting  of  the  standard  measures  of  mili- 
tary and  resource  power  (defense  spending,  population,  national  income) 
and  the  other  consisting  of  the  standard  measures  of  economic  developmi  nt 
(GNP  per  capita,  literacy,  employment  distribution)  emerged. 

This  is  a similar  factor  structure  to  that  found  when  analyses  of  developed 
states  and  the  global  system  are  performed.  Bur,  in  analyses  of  a set  of 
highly  developed  countries,  however,  these  dimensions  are  very  distinct — 
they  do  not  overlap.  The  pattern  in  Mcllroy' s less-developed  regional 
analysis  was  different.  The  relationships  were  weaker  and  variables 
shifted  from  one  factor  to  another  depending  on  thi  region.  For  example, 
the  indicators  of  military  power  and  economic  power  form  almost  a single 
dimension  in  Africa  but  are  less  mixed  in  Latin  America.  To  determine  the 
similarity  between  the  two  clusters  of  variables  for  each  region  a factor 
comparison  was  done  (for  example,  military  power  base  in  the  Asian  region 
was  compared  with  military  power  base  in  the  Latin  American  region) . 

This  subsequent  analysis  revealed  that  cross-regionally  the  dimensions 
differed  substantially. 

These  findings,  although  tentative,  suggest  that  while  the  same  variables 
may  be  used  as  indicators  of  military,  resource,  and  economic  power  in 
developed  and  less  developed  regions,  (1)  the  distinction  between  the 
three  kinds  of  power  is  less  explicit  in  the  LDC  regions,  (2)  the  compo- 
nents of  each  kind  of  power  differ  substantively  from  one  region  to  another, 
and  (3)  attempts  to  operationalize  national  power  in  the  LDC  context  must 
consider  the  complex  interrelationships  among  the  military,  resource,  and 
economic  factors  if  power  is  to  be  adequately  measured. 


Another  study  on  the  power  capabilities  o£  nation  states  that  is  re  even 
to  selecting  indicators  for  the  current  study  reveals  more  precisely  the 
interrelationships  among  several  indicators  o£  power.  Ferns  (1073) 
studied  nine  variables  as  measures  of  power.  These  included: 


• Area 

• Population 

• Government  revenues 

• Defense  expenditure 

• Total  trade 

• Armed  forces 

• Government  revenue  per  capita 

• Defense  expenditure  per  capita 

• Trade  value  per  capita 


Ferris'  study  covered  the  1850-1965  period  and  revealed  that  the  over- 
time relationship  among  most  of  the  nine  variables  was  generally  stable. 

His  analysis,  which  used  all  nations  £or  the  period,  suggests  that  on  a 
global  level  power  can  be  measured  by  some  or  all  o£  the  nine  variables 
and  that  they  interrelate  consistently  with  one  another.  This  findrng  is 
further  support  for  considering  an  operationalisation  o£  power  that  tries 

to  capture  its  many  nuances. 

Another  significant  finding  of  Ferris'  study  was  that  defense  expenditure, 
population,  government  revenue,  trade,  anted  forces,  and  area  consistent  y 
showed  strong  association  with  each  other  (that  is,  with  5 

cluster  of  interrelated  variables  named  power) . Moreover,  Ferris  found 
that  his  per  capita  measures  of  government  revenue  and  defense  expenditure 
increased  their  association  over  time.  This  finding  suggests  a positive 
feedback  system  in  nations  in  which  wealth  and  power  constantly  reinforce 
each  other.  This  finding  has  been  considered  in  the  construction  of  the 
LDC  model.  Defense  spending  has  been  separated  out  from  total  government 


spending  as  a component  of  the  total  economy.  At  the  same  time,  the  total 
economy  (GDP  per  capita)  contributes  to  defense  spending  so  that  as  one 
variable  grows,  the  other  will  do  likewise.  Thus,  the  positive  feedback 
loop  is  operationalized  and  the  reinforcing  nature  of  all  aspects  of 
national  power  base  are  incorporated  into  the  model. 

The.  present  study  therefore  utilizes  the  trends  in  several  power  indica- 
tors to  forecast  their  future  levels.  The  overall  direction  of  the  study, 
however,  is  not  merely  to  analyze  trends  but  to  examine  "causal"  relation- 
ships between  indicators,  forecast  future  environments  based  on  these 
relationships,  and  draw  conclusions  about  future  strategic  needs  and 
requirements . 

The  indicators  of  power  selected  for  this  study  were  based  on  the  work  of 
previous  researchers  wherever  possible.  However,  they  represent  a more 
sti.uctuied  set  of  indicators  and,  unlike  many  previous  studies,  were  not 
arbitrarily  aggregated  into  a single  index.  Such  aggregation  achieves 
little  beyond  loss  of  information.  Students  and  practitioners  of  power 
emphasize  that  power  is  a multidimensional  phenomenon  and  that  operation- 
alizations of  power  should  attempt  to  capture  the  many  features  of  the 
concept.  Therefore,  power  will  be  treated  as  consisting  of  three  com- 
ponents— resource  power,  economic  power,  and  military  power. 


The  basic  components  of  power  for  the  current  LDC  study  are  similar  to 
those  identified  for  the  European  analysis.  However,  the  models  developed 
to  predict  the  operational  referents  used  to  measure  each  component  are 
considerably  more  complex. 

(1)  Resource  Power  Base 

• Population 

(2)  Economic  Power  Base 

• GDP  (or  GNP) 

• Trade 


• Government  expenditure 


(3)  Military  Power  Base 

• Defense  expenditure 

• Military  manpower 

Resource  Power:  Population 

In  the  LDC  context,  the  possession  of  natural  resources  has  only  recently 
become  a source  of  power.  Here,  of  course,  we  are  referring  to  the  con- 
siderable enhancement  of  power  (primarily  economic  power)  of  the  LDC  mem- 
bers of  the  oil-exporting  community.  The  success  of  this  small  group  of 
countries  notwithstanding,  the  majority  of  LDC's  are  incapable  of  convert- 
ing their  natural  resources  into  the  hardware  of  power  because  they  still 
lack  the  necessary  economic  and  political  infrastructure.  Their  primary 
natural  resource,  and  one  whose  contribution  to  a typical  LDC's  power 
base  is  somewhat  dubious,  is  people.  Population  can  be  advantageous  to 
a nation  simply  in  terms  of  numbers.  However,  it  can  be  a detriment  as 
well  when  food,  clothing,  and  other  basic  needs  become  a problem.  Never- 
theless, population  is  clearly  a potential  source  of  power  when  general 
economic  and  military  forms  of  power  are  limited. 

As  in  last  year's  effort,  population  is  an  important  forecast  variable  in 
this  study  of  Latin  America,  Africa,  and  the  Middle  East.  Regardless  of 
the  level  of  economic  development,  some  minimum  population  is  required  if 
a nation  xs  to  exploit  effectively  its  natural  resources  and  to  employ 
high-energy  production  techniques  (Aron,  1966:  229).  A large  population 

also  provides  the  necessary  domestic  market  for  local  industry  (Organski, 
1958:  141).  In  short,  no  nation  can  become  or  remain  a significant  world 

or  regional  power  without  the  population  necessary  to  establish  and  main- 
tain an  industrial  base,  to  field  combat  units,  and  to  feed  and  equip  the 
soldiers  and  citizenry  (Morgenthau,  1973:  119). 3 


See  also  Organski  and  Organski  (1961),  Cole  (1965),  Ferris  (1973) 
Knorr  (1970),  Heiss,  et  al,  (1973),  and  German  (1960)  for  relationships 
between  population  and  national  power. 
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Moreover,  forecasts  of  population  provide  a means  of  meaningfully  compar- 
ing forecasts  of  other  variables  for  nations  of  greatly  differing  sizes. 
Forecasts  of  gross  domestic  product  (GDP),  for  example,  cannot  be  used  to 
infer  relative  levels  of  economic  development  for  countries  very  different 
in  population  size.  Per  capita  forecasts,  which  require  an  estimate  of 
future  population  size,  reduce  much  of  this  comparability  problem. 
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In  the  European  study,  population  size  was  forecast  by  applying  past  growth 
rates  to  previous  population  size,  resulting  in  an  exponential  growth  curve, 
and  attenuating  this  curve  by  including  GNP  per  capita  as  a predictor  of 
population.  There  are,  undoubtedly,  a complex  set  of  factors  that  account 
for  the  inverse  relationship  between  population  growth  rates  and  level  of 
wealth,  a complexity  that  is  not  captured  entirely  by  per  capita  GNP  dif- 
ferences (Demeny,  1974).  While  such  a gross  indicator  seems  satisfactory 
for  differentiating  very  wealthy  from  very  poor  nations  in  terms  of  popu- 
lation growth  rates,  it  is  probably  unsatisfactory  for  differentiating 
among  less  developed  nations.  Rather  than  attempt  to  include  the  complex 
of  social,  economic,  political,  and  technology  factors  that  influence 
population  growth,  population  in  IDC's  can  best  be  forecast  by  applying 
estimates  of  future  population  growth  to  past  population  levels  based  on 
the  assumption  of  constant  population  growth. 


The  growth  rate  for  the  population  model  is  drawn  from  the  work  of  U.N. 
demographers  rather  than  estimated  from  the  data  base  assembled  especially 
for  this  study.  ihis  approach  will  insure  the  necessary  variability  in 
the  population  model  for  LDC's  and,  in  this  context,  will  yield  more  use- 
ful and  realistic  forecasts  than  would  the  application  of  the  techniques 
used  for  forecasting  population  in  the  European  region. 

The  assumption  of  constant  population  growth  must  be  qualified.  Almost  all 
population  experts  agree  that  the  present  rates  of  population  growth  in  the 
less  developed  countries  are  too  high  to  last  for  very  long  (Freedman  and 
Berelson,  1974)  and  that  sooner  or  later  growth  will  level  off  due  to 

either  high  death  rates  or  low  birth  rates  (Coale,  1974  and  Revelle,  1974). 
Yet  it  is  difficult  to  predict  when  the  leveling  off  will  occur. 
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The  prediction  of  a decrease  in  population  growth  is  based  on  knowledge 

of  the  development,  urbanization,  and  industrialization  processes.  As  a 

general  rule,  as  societies  develop  and  industrialize,  populations  move 

from  rural  ateas  to  urban  centers,  extended  families  are  broken  up  into 

nuclear  families  and  ultimately  population  growth  approaches  zero 

(Pressat,  1970).  This  has  been  the  experience  of  the  industrialized 

nations.  The  exact  nature  of  this  process,  however,  is  only  vaguely 

4 

known.  Moreover,  its  pace  seems  to  be  partially  controlled  by  a host  of 
other  factors  and  rates  of  change  vary  widely  from  society  to  society. 

At  this  stage  of  knowledge,  it  is  impossible  to  say  at  what  level  of 
development  a country  will  approach  its  zero  population  growth  (Demeny, 
1974).  The  approach  taken  in  this  project  is  to  utilize  a constant  rate 
of  population  growth  for  each  country  except  in  cases  where  population 
growth  rates  actually  decline.  In  such  situations  different  growth  rates 
can  be  used  for  different  periods.  Thus,  the  population  model  takes  the 
form: 

P0Pt  = (l+c)P0Pt_1  (1) 

where  c (population  growth  rates)  are  taken  from  extant  literature  for 
each  country. 

National  Economic  Power  Base 


Few  aspects  of  a society  have  as  obvious  and  as  far-reaching  an  impact  as 
its  economy.  It  is  the  level  of  economic  wealth  and  rate  of  economic 
growth  that,  in  the  final  analysis,  determine  a nation's  capability  or 


Demeny  (1974)  claims  that  there  is  no  statistical  relationship  between 
birth  rates  and  GNP  per  capita  among  "underdeveloped  countries  with  more 
than  10  million  population."  However,  by  limiting  hi.’  sample  to  under- 
developed countries  and  excluding  countries  with  less  chan  10  million  pop- 
ulation, he  substantially  reduces  the  variance  in  his  data.  Moreover,  in 
a scattergram  of  birtn  rates  versus  GNP  per  capita  (p.155)  there  is  a dis- 
tinct relationship  which  is  somewhat  weakened  by  unusual  countries.  For 
instance,  oil-exporting  countries  such  as  Venezuela,  Iran,  and  Iraq,  which 
have  exhibited  very  fast  growth  rates,  tend  to  have  had  a slower  decline 
in  their  birth  rates  than  one  would  have  expected  based  on  the  statistical 
trend  of  cross-sectional  data.  On  the  other  hand,  China  and  Sri  Lanka, 
which  have  had  rigorous  birth  control  programs,  have  had  faster  declines 
in  their  birth  rates  than  the  expected  trend  would  have  suggested.  For 
example,  of  different  population  growth  forecasts,  see  Department  of  State 
(1974)  and  Cooper  and  Alexander  (1971). 
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potential  for  undertaking  domestic  and  foreign  policies.  Indicators  of 
national  behavior  (in  such  diverse  areas  as  budget  expenditures,  diplo- 
matic activities,  and  trade)  tend  to  be  correlated  with  total  national 
nco„e  of  countries.  Moreover,  countries  undergoing  a rapid  increase  in 
per  capita  income  tend  to  be  relatively  immune  to  military  coups 
even  though  they  may  experience  other  types  of  turmoil.  Indeed,  it  is 
significant  that  countries  with  rapid  rates  of  economic  growth  can  sustain 
a greater  evel  of  wealth  and  income  inequality  by  raising  the  overall 
me  ran  income  level  for  the  nation.  At  the  same  time,  such  nations  are 
able  to  expand  rapidly  their  international  activities. 6 

thlVd^r  r °f  PartlCUlar  relevance  to  the  oil-exporting  countries  of 
ast,  Africa,  and  Latin  America.  The  rapid  rise  in  the  oil 

revels  of  these  natlons  ^ ^ ^ 

brlities  for  engaging  i„  both  domestic  and  international  activities.  The 
sica  guns  versus  butter"  dilemma,  for  instance,  is  no  longer  a prob- 
lem in  Saudi  Arabia.  The  Saudi  government  has  been  increasing  not  only 
is  m Utary  and  social  welfare  expenditures  by  unprecedented  rates  but  it 
has  also  inaugurated  substantial  foreign  aid  programs  and  invested  large 

amount- c -in  i j i 7 ° 


amounts  in  advanced  industrial  countries.7 


The  importance  of  the  economic  sector  to  nation-states  requires  that  con- 
s erable  attention  be  paid  to  constructing  a model  for  long-range  fore- 
casting The  model  presented  below  consists  of  the  general  equations  to 
e used  for  forecasting.  It  should  be  emphasised  that  the  equations  are 
Presented  in  their  most  general  forms  and  it  is  possible  that  for  some 

See  Dabelko  and  McCormick  ( 197 SI  kl  . 

(Wl),  Mitchell  (1927),  Madi'^,«^}^  Motley 

lent  exampleXofPhowneco  P°St~War  military  activities,  Japan  is 'an  excel- 
national  activity.  8r0Wth  leads  to  increases  in  other  areas  of 

is^IranGr  TT  ^ ^ impaCt  °f  increased  economic  wealth  on  nations 

sentation  abroad"  anrharincJeascd^Jr"  f ” d0Ubled  “S  diplon,atic  repre- 
five  times.  See  also  Is\andar  ?4  fb " 1CaSt 

v ADoirathx  (1975c),  and  Ceedham  (197; 
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cases  the  final  version  used  for  forecasting  will  have  a slightly  different 
form.  To  simplify  the  notation  and  clarify  the  exposition,  the  equations 
are  discussed  as  if  they  referred  to  a single  country.  With  one  exception 
(to  be  noted)  each  of  the  following  equations  applies  to  all  countries. 

There  are  two  basic  economic  variables  for  each  country  in  the  overall 
model — gross  domestic  product  and  foreign  trade.  In  order  to  estimate 
those  variables  successfully,  to  forecast  their  future  paths,  and  to 
assess  policy  changes,  it  is  necessary  to  construct  a set  of  equations 
that  describes  economic  patterns  within  each  country. 

Nine  major  variables  will  be  utilized  to  represent  the  economic  sector  of 

8 

each  country: 

GDP  = gross  domestic  product 

POP  = population 

DEFEX  = defense  spending 

DOMEST  = non-defense  government  spending 

INVEST  = investment  spending 

CONSUMP  = consumption  spending 

TIMPORT  = total  imports 

TEXPORT  = total  exports 

EXPUS  = exports  to  the  United  States 

IMPUS  = imports  from  the  United  States 

To  identify  the  values  of  these  variables  in  different  time  periods, 
subscripts  are  employed.  To  illustrate,  INVEST  indicates  investment 
spending  in  period  t,  and  INVEST^  is  investment  spending  in  the  previous 

O 

EXPUS  and  IMPUS  also  will  be  used  to  determine  a nation's  international 
trade  alignment. 
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period.  In  a similar  manner,  INVEST^  refers  to  investment  spending  two 
periods  prior  to  period  t.  The  time  periods  for  the  model  are  one-year 
intervals. 

The  "economic  model"  for  each  country  is  developed  from  Keynesian  income- 
expenditure  analysis.  By  definition,  income  equals  production  in  each 
period.  Further,  spending,  appropriately  defined,  also  equals  production. 
The  task  is  to  identify  the  components  of  spending  and  develop  equations 
describing  each  of  the  components.  The  sum  of  the  components  is  total 
production,  gross  domestic  product,  or  GDP. 

The  initial  classification  of  spending  depends  upon  the  economic  sectors 
of  a country  and  their  position  with  respect  to  the  economy  in  question. 
Three  basic  types  of  spending  are  identified:  (1)  private  spending 

(2)  government  spending,  and  (3)  foreign  sector  spending.  Each  of  these 
types  is  then  divided  into  components  to  describe  the  motives  (or  vari- 
ables) influencing  them  more  accurately  and  to  represent  these  motives  as 
equations. 

Private  Spending 


i } 


Private  sector  spending  in  an  economy  is  divided  into  two  components, 
consumption  and  investment  spending.  Consumption  (CONSUMP)  is  the  spend- 
ing by  persons  in  the  economy.  Investment  (INVEST)  includes  the  money 
spent  to  finance  plants  and  equipment  (capital  goods)  and  to  finance 
inventory  accumulation  (or  inventory  runoffs). 

Private  consumption,  CONSUMP  , is  described  as 


CONSUMP  - 8-  n + a GDP  + a CONSUMP  . 
t 2,U  2, 1 t 2,2  t-1 


(2} 


The  basic  influence  on  consumer  spending  is  consumer  income.  GNP  is 
included  as  a proxy  variable  for  the  "true"  measure  of  consumer  income 
(for  example,  disposable  income).  The  justification  for  the  use  of  GDP 
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as  a proxy  variable  derives  from  the  application  of  the  model  to  less 
developed  countries  for  which  data  on  disposable  income  are  generally 
unavailable.  Previous  year  consumption  is  included  as  a way  of  cap- 
turing an  adjustment  effect.  Large  changes,  decreases  or  increases,  in 
income  are  often  not  translated  immediately  into  proportional  changes  in 


consumer  spending.  Some  adjustment  time  is  required  to  determine  the 
pattern  of  spending  reflected  by  changed  income. 


Investment  spending  is  included  in  the  model  on  the  assumption  that  busi- 
nesses construct  plants  and  purchase  equipment  as  they  expect  to  be  able 
to  sell  the  products  to  be  manufactured  in  these  facilities.  The  problem 
is  that  the  model  must  forecast  investment  spending  before  the  value  of 
total  sales  in  the  economy  is  known.  The  assumption  employed  to  resolve 
this  difficulty  is  quite  simple  and  defensible — the  pattern  of  expected 
future  sales  is  determined  by  past  patterns.  Hence,  investment  spending 
is: 


INVESIt  ' S3,0  + “3.1  4GDPt,t-l 


Government  Spending 


(3) 


Two  types  of  government  spending  are  identified  within  the  model,  defense 
(DEFEX)  and  non-defense  (DOMEST) . Defense  spending  is  influenced  by  "poli- 
tical factors  and  is  discussed  in  the  section  "Defense  Expenditure"  in 
this  report.  It  is  an  "exogenous"  variable  from  the  perspective  of  the 
economic  system  being  discussed  here.  The  current  period  level  of  defense 
spending  is  not  determined  by  current  period  economic  influences,  but  it 
does  influence  current  economic  conditions. 


9“ 

For  any  country  that  reports  disposable  income  (or  perhaps  personal 
income),  the  equations  are  easily  modified  to: 

C0NSUMPt  = + 62>1  Yd  + 02  2 CONSUMPt_1 

where  is  disposable  income.  An  equation  Y = g GDP  is  then  added 
to  the  model.  This  is  a minor  extension,  and  can  be  applied  wherever 
sufficient  data  are  available. 
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Non-defense  government  spending,  DOMEST^.,  is  described  by: 

DQMEST t - 6m  + «4>1  DOffiST^  tc^.,  GDP^  POP,.  (<) 


To  evaluate  this  equation,  first  note  that  last  period's  non-defense 
spending  is  included  to  capture  the  inertia  that  typically  characterizes 
government  economic  policy  and  behavior.  Effectively,  the  tendency  is  to 
maintain  government  spending  despite  influences  to  change  spending  from 
previous  levels. 


The  inclusion  of  lagged  GDP  as  an  independent  variable  is  designed  to 
capture  the  influence  of  the  level  of  total  economic  wealth  of  the  nation 
on  government  activity.  It  is  generally  true  that  greater  income  for  the 
country  as  a whole  implies  a more  than  proportional  increase  in  govern- 
ment spending.  This  reasoning  suggests  that  the  expectation  is  for  B,  , 
to  be  positive  and  greater  than  one. 

The  influence  of  population  is  not  easily  predicted.  On  the  one  hand,  a 
larger  population  will  tend  to  increase  government  support  of  public 
services  such  as  education.  On  the  other  hand,  if  population  growth 
exceeds  GDP  growth,  the  per  capita  welfare  of  the  country  is  reduced  and 
can  be  expected  to  depress  government  spending.  Despite  these  off- 
setting explanations,  there  is  no  reason  to  suppose  the  effects  are  per 
fectly  offsetting  for  each  country  (for  example,  a^3  ■ 0 is  an  unlikely 
result).*0  Empirical  parameter  estimation  will  be  used  to  identify  the 
proper  values  for  use  in  the  model. 


1U  It  should  be  noted  that  this  treatment  of  government  expenditure  is 
quite  unlike  those  found  in  the  conventional  treatments  of  public  expend- 
iture economics  which  view  government  expenditure  from  the  vantage  of 
decision-makers  and  optimization  theory.  Such  treatments  are  of  limited 
value  for  long-range  forecasting  unless  one  could  make  better  forecasts 
of  decision-makers'  preferences  and  the  constraints  under  which  they  operate. 
See  Millward  (1971). 
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Foreign  Sector  Spending 


The  remaining  areas  oC  spending  to  be  considered  are  components  of  the 
foreign  sector,  export  sales  (spending  from  other  countries)  and  imports 
(spending  going  to  other  countries).  The  algebraic  descriptions  of  these 
two  aspects  of  spending  are  quite  similar  but  the  equations  are  inter- 
preted differently.  Imports  are  described  by: 

TIMPORT.  = 0,  n + a,  . CDPt  + a,  „ POP  (5) 

t o,U  o,l  t 0,  Z t 

In  many  respects  the  import  equation  is  interpreted  in  a manner  analogous 
to  the  consumption  equation.  First,  GDP  influences  consumer  spending  as 
a measure  of  income  and  operates  similarly  in  the  import  equation.  Second, 
GDP  reflects  the  country's  endowments  of  resources,  and  when  controlled  for 
population,  approximates  technology  (or  per  capita  wealth)  to  determine 
imports. 

The  size  of  the  country's  exports  is  estimated  by: 

TEXPORTt  = 86j0  + a6>1  GDPt  + <*6>2  POPt  (6) 

The  justification  for  this  equation  is  identical  to  that  for  the  import 
equation.  Both  equations  are  included  in  the  economic  system  because 
most  countries  do  not  exhibit  a perfect  balance  on  their  merchandise 
trade  accounts.  In  particular,  less  developed  countries  often  run 
deficits,  indicating  that  the  response  of  exports  differs  from  that  of 
imports  as  GDP  and  POP  change  over  time.  Moreover,  their  exports  tend  to 
exhibit  greater  instability  due  to  extreme  fluctuations  in  demand  for  raw 
material  exports. 

The  Total  Economy 

The  gross  domestic  product  of  the  country  is  the  simple  sum  of  all  types 
of  spending. 
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GDP  - CONSUMP  + INVEST  + DOMEST  + DEFEX  + TEXPORT  - TE-IPORT 

t t t t t t t (7) 

where  TEXPORT  and  TIMPORT  include  exports  to  the  United  States  and  imports 
from  the  United  States  as  separate  variables.^ 

1 i 


Imports  are  subtracted  because  that  component  of  spending  goes  out  of  the 
country.  Put  another  way,  the  terms  CONSUMP,  INVEST,  DOMEST,  and  DEFEX 
all  represent  the  total  spending  for  each  type  of  activity.  But  some  part 
of  each  type  is  used  to  purchase  imported  products  and  as  such  never 
reaches  the  producers  within  the  economy.  Hence,  this  element  of  spending 
will  no.;  call  forth  production  and  must  be  subtracted. 

U.S.  Impact  on  LDC  Economies 

The  list  of  economic  variables  presented  above  includes,  for  each  country, 
exports  to  and  imports  from  the  United  States.  These  were  specified  to 
be  able  to  consider  within  the  model  the  effects  of  changing  U.S.  trade 
policies  on  other  countries. 

To  build  the  influence  of  trade  with  the  United  States  into  the  LDC  model, 
nothing  must  be  added  to  the  economic  system  for  each  country.  However, 
a forecasting  equation  for  the  U.S.  component  of  trade  must  be  introduced. 
This  amendment  to  the  LDC  model  demands  only  that  the  U.S.  trade  sector 
be  modelled.  A full  model  of  the  U.S.  economy  is  not  required  to  capture 
interactive  effects.  Therefore,  only  two  equations  need  to  be  introduced: 


GNPUSt  = (l+c)GNPUS  and 
log  IMPUSt  = p'Q  + 6j  log  GNPUS 


(8) 


The  first  of  these  equations  establishes  a linear  extrapolation  of  U.S. 

12 

GDP  into  the  future.  The  second  equation  establishes  the  magnitude  of 


I*  These  two  variables,  therefore,  represent  manipulable  exogenous  compo- 
nents of  the  GDP  equation  that  can  be  utilized  to  reflect  shifts  in  U.S. 
trade  policy  toward  a given  country. 

12  If  during  the  estimation  stage  another  functional  form  is  found  to 
produce  better  prediction,  there  is  no  difficulty  created  by  changing  the 
specification . 
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U.s.  imports.  The  geographic  distribution  of  U.S.  imports  can  be  obtained 
from  historical  data  to  provide  the  basic  trade  patterns  for  the  model. 

Tue  inclusion  of  these  two  equations  permits  the  distribution  of  trade  to 
be  manipulated  as  if  policy  has  been  altered.  For  example,  an  embargo 
could  be  simulated  by  arbitrarily  redistributing  trade  so  that  trade  to 

one  region  reduces  to  zero  and  increases  proportionately  to  other  regions. 

The  implications  of  this  action  then  would  allow  the  impact  of  the  embargo 
on  LDC  economies  to  be  evaluated.  Using  this  approach,  it  will  be  possible 
to  examine  the  long-term  effects  of  increases  or  decreases  in  U.S.  imports 
on  particular  LDC's,  on  groups  of  LDC's,  or  on  entire  geographic  regions. 

Thus,  the  direct  influence  of  U.S.  actions  on  each  country  can  be  evalua- 
ted as  can  the  spread  of  the  impact  to  other  countries  as  trade  over  time 
is  affected.  > 

Military  Power  Base  - 


Military  power  is  measured  by  the  value  of  governmental  military  expendi- 
ture and  level  of  armed  forces.  As  measures  of  military  power  these 
variables  are  open  to  several  criticisms.  Particularly,  it  can  be  argued 
that  (1)  they  are  not  exhaustive,  (2)  they  put  too  much  emphasis  on  quan- 
tity (versus  quality),  and  (3)  they  ignore  the  efficiency  and  intensity 
of  utilization  with  which  they  could  be  used.  13 


It  should  be  noted,  however,  that  defense  expenditure  does  not  necessarily 
represent  only  the  quantitative  aspects  of  military  power.  Each  dollar  of 


The  typical  example  illustrating  the  inadequacy  of  these  measures  is 
the  Arab-Israeli  military  balance  prior  to  the  1967  war.  In  that  war  the 
quantitative  balance  was  close.  However,  the  qualitative  balance  was 
overwhelmingly  in  favor  of  the  Israelis.  Israel  had  by  far  the  superior 
command  and  control  capability.  Arab  armies  generally  had  very  poor  field 
intelligence  and  little  coordination  during  the  war.  The  Israeli  tactics 
were  more  suited  for  a constantly  changing  combat  environment.  The 
Israeli  logistic  support  was  also  far  more  efficient.  In  the  1967  war  the 
Israeli  qualitative  superiority  proved  decisive.  In  less  than  six  days 
Arab  armies  were  completely  defeated,  most  of  their  major  weapons  were 
either  captured  or  destroyed,  and  15,000  Arab  soldiers  were  either  dead  or 
captured.  The  greatly  enhanced  capacity  of  some  of  the  Arab  military  forces 
in  1973  serves  as  a reminder  that  relatively  rapid  changes  can  occur  in 
these  variables,  particularly  when  enough  resources  are  available. 
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defense  expenditure  can  be  spent  on  qualitative  as  veil  as  quantitative 
improvements  of  military  capability.  This  is  not  to  deny  that  existing 
levels  of  skill,  technology,  and  organizational-administrative  capabili- 
ties do  act  as  a constraint.  What  is  emphasized  here  is  that  in  the  long 
run  the  major  constraints  appear  to  be  the  more  basic  economic  and 
resource  variables.  Therefore,  the  use  of  military  expenditure  tends  to 
be  highly  correlated  with  other  indicators  of  military  power  for  major 
powers,  medium  powers,  and  small  powers  (Aholfathi,  1975b).  furthermore, 
by  dividing  total  military  expenditure  by  number  of  personnel  in  the 
armed  forces  it  is  possible  to  arrive  at  an  indicator  of  the  quality  that 
would  be  adequate  for  lo  .g-range  forecasting.14  It  should  be  noted,  how- 
ever, that  such  an  indicator  would  be  too  rough  for  short-term  fore- 
casting,  which  requires  far  mere  sensitive  indicators. 


The  Equations  of  Military  Power 


o 


The  basic  equations  that  will  be  used  for  forecasting  the  long-range 
military  power  of  nations  states  are  shown  below.15  Variable  definitions 


and  sources  can  be  found  in  Appendix  3, 


ADEFEX 


t,t-l  ~69,0  + 69,1  ADEFEXAt-l,t-2  + 69,2  USAS-MSt_1  + 


0 , SUARMS 

9,3  t-1  (9) 


+r»  a pnD  | - MILAID 

^9 ,4  A — + ao  r CONFLICT  + g I i=1  c' 

’ POP  , 9>5  t-1  P9,6\~ 

t-l.t-2  \ 5 


wnere  DEFEXA  represents  the  defense  spending  of  actual  or  potential 
adversary  nations  and  MILAID  consists  of  two  variables,  It.S.  and  Soviet 
military  aid. 


14  — 

it  has  been  assumed  that  the  immrr  r,f 
economy  is  a simple  additive  inrlo/'i  efense  expenditure  on  the 

GDP.  In  reality  thfecoZicI  ‘ " e Yl™1*  the  equation  for 

more  complex.  But  this  relationship  is  ^ Gns^  expenditure  is  probably 
economists.  Attempts  have  been  n K‘  «Gt  t0  be  dofincd  nnd  tested  by 
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The  defense  spending  equation,  in  essence,  describes  the  relationship 
between  annual  changes  in  the  level  of  military  expenditure  on  the  one 
hand  and  superpower  arms  transfers,  annual  changes  in  GDP  per  capita, 
arms  races,  and  conflict  on  the  other.  In  other  words,  an  increase  (or 
decrease)  in  defense  expenditures  is  assumed  to  result  from  an  increase 
(or  decrease)  in  wealth,  involvement  in  arms  races,  conflict  and  arms 
transfers,  ^ or  all  of  these  together. 

The  relationship  between  conflict  and  defense  expenditure  at  first  seems 
obvious.  There  are  numerous  anecdotal  references  to  conflict  events 
that  have  led  to  increased  rates  of  defense  expenditure,  conscription, 
mobilization,  arms  races,  and  war.  The  relationship  between  conflict  and 
military  expenditure  was  first  mathematically  formalized  by  Richardson 
(1960b)  and  has  found  statistical  support  in  the  works  of  Newcombe  (1975). 
But  Richardson's  mathematical  models  are  not  directly  testable  and 
Newcombe 's  analyses  are  not  based  on  accurately  specified  models.  Despite 
these  shortcomings,  the  variable  is  important  enough  to  be  included  in  the 
equation  for  military  expenditure  while  its  exact  form  is  subject  to 
change  during  the  course  of  the  project.^ 


It  has  been  suggested  by  some  students  of  international  relations  that 
a liances  decrease  defense  expenditures  since  they  constitute  a sharing  of 
defense  burden  and  defense  or  security  takes  the  form  of  a "public  good." 
Empirical  evidence  for  this  assertion  is  not  easy  to  obtain  The  U S - 
Japanese  security  treaty  may  have  enabled  Japan  to  "pay"  less  for  its’ 
defense,  but  most  other  countries  that  are  in  alliances  with  superpowers 
enc  to  spend  more  on  defense.  This  observation,  however,  could  be  due  to 
other  factors  and  may  in  fact  be  spurious.  Other  possibilities  shall 
t lerefore  be  kept  in  mind  during  the  course  of  the  project.  Another  prob  - 
lem worth  noting  is  that  the  relationship  between  alliances  and  conflict  << 
not  quite  clear  (Beer,  1970). 

17  r 

tor  other  variations  ot  tnis  relationship  see  Aholfathi  and  Park  (1975) 


54 


— I— ■! 


*— "■ " 


ugttiu 


Another  term  in  the  equation  for  defense  expenditure  that  needs  some 
explanation  is  the  defense  expenditure  of  rival  or  adversary  nations. 
This  term  becomes  important  when  two  or  more  nations  "engage"  in  an  arms 
race.  There  are  many  possible  forms  of  arms  races,  each  of  which  may 


depend  on  a large  number  of  factors.  The  preliminary  equation  in  this 
project  will  be  a simple  additive  model  in  which  the  annual  increase  in 
arms  expenditure  of  each  nation  is  assumed  to  be  in  part  a function  of 
the  average  increase  in  the  defense  expenditure  of  its  rival  nations. 
"Rival"  nations  were  selected  on  the  basis  of  historical  rivalries,  bor- 


der and  territorial  disputes,  and  other  major  forms  of  conflict  of 
interest.  Therefore,  as  the  enemies,  or  adversaries,  of  a nation  increase 
their  defense  expenditures,  the  intensity  of  the  arms  race  should  corre- 
spondingly increase. 


The  other  notable  terms  in  the  equation  are  U.S.  and  Soviet  arms  transfers 
and  military  aid.  Arms  transfers  from  superpowers  are  relevant  because 
they  not  only  reflect  the  direction  of  a nation's  "Cold  War"  alignment  but 
are  also  important  factors  in  stimulating  demand  to  more  and  better  arma- 


ments and  increasing  the  future  capacity  of  the  nation  for  "absorbing" 


advanced  weapons  systems.  Military  aid  is  included  because  it  has  been 


an  important  source  of  defense  capability  in  many  countries  aligned  with 
20 


the  United  States. 


See  Intriligator  (1964)  and  Busch  (1971)  for  different  models  of  arms 


X y m 

This  argument  goes  as  follows:  As  a T.. i rd  World  nation  imports  modern 

armaments  (1)  it  gains  more  experience  in  using  sophisticated  equipment, 

(2)  it  acquires  a need  for  complementary  and  supporting  armaments  of  the 
same  degree  of  sophistication,  and  (3)  t|!C  rival  states  seek  equivalent  or  more 
sophisticated  weapons.  Therefore,  as  more  advanced  weapons  systems  become, 
available,  one  would  expect  that  importing  nations  with  greater  experience 
with  advanced  weapons  systems  would  be  the  first  to  import  them. 


It  is  quite  possible  that  a similar  part,  is  played  by  Soviet  military 
aid  to  countries  such  as  Cuba,  Egypt,  Syria,  Iraq  and  Guinea.  Such  a 
model  is  about  to  be  tested  where  data  of  reasonable  quality  are  found. 
See  Joshua  and  Gilbert  (1969). 
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The  Military  Manpower  Equation 


The  equation  for  military  manpower  predicts  the  number  of  regular  aimed 
forces  personnel  on  the  basis  of  the  previous  year's  force  levels,  con- 
flict, turmoil,  and  the  annual  change  in  GDP  per  capita.  Military  man- 
power generally  changes  slowly  over  time  except  during  periods  of  very 
high  conflict  and  turmoil.  It  can  therefore  generally  be  forecast  by 
projecting  its  past  trend.  The  first  term  of  the  equation,  previous 
year's  level  of  military  force,  is  included  to  account  for  this  over- 
time stability.  The  other  terms  in  the  equation  merely  explain  the  devia- 
tions of  military  manpower  from  the  expected  level  based  on  the  previous 
year's  level. 

MILMA.Nt  - ei0>0  + ci10a  MILMAHt  l + CONFLICT^  + a103  TURMOIL^ 


+ a10  4 4 S5P 

1 ’ POP 


+ ^10, 5 


t-1, t-2 


£ MILAID 


It  is  assumed  that  both  conflict  and  turmoil  increase  military  force 
levels.  Note,  however,  that  wealth  (GDP  per  capita)  may  or  may  not  lead 
to  increases  in  armed  forces.  If  it  is  assumed  that  lack  of  wealth  is  a 
constraint  on  building  larger  armed  forces,  then  as  a nation  becomes 
wealthier  its  armed  forces  should  increase.  Wealth  is  also  an  indicator 
of  the  level  industrialization,  technology,  and  organizational- 
administrative  capability.  Therefore  it  is  quite  possible  that  as  wealth 
increases  and  technology  advances,  a nation  will  devote  more  of  its 
defense  budget  to  firepower  (for  example,  high  technology  weapons)  and 
less  to  manpower.  Thus,  the  size  of  the  armed  forces  would  decrease. 

In  addition,  there  are  two  other  factors  that  mitigate  increases  in  armed 

forces  as  national  wealth  increases.  First,  wealth  is  often  synonymous 

with  affluence,  standard  of  living,  and  wage  levels.  If  these  variables 

21 

increase,  the  cost  of  military  manpower  increases.  Second,  as  weapons 


21  Manpower  costs  also  increase  as  conscription  levels  are  reduced  or  the 
conscription  period  is  reduced.  These  also  seem  to  occur  as  nations 
become  more  affluent  (The  Economist,  1975). 
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technology^ advances,  the  level  of  skill  required  of  military  personnel 
increases.  This  means  that  the  cost  of  training  and  maintaining  armed 
forces  also  increases.  Thus,  it  seems  that  there  are  factors  that  impede 
increases  in  the  size  of  armed  forces  as  national  wealth  increases  even 
though,  in  general,  the  lack  of  wealth  can  be  treated  as  a constraint  on 
the  size  of  the  armed  forces.23  Here,  again,  the  full  set  of  relevant 
predictors  has  been  included  in  the  model  and  empirical  estimation  will 
determine  the  direction  and  strength  of  relationships  appropriate  for  each 
region  being  forecast. 


INTERNATIONAL  TRANSACTIONS — TRADE 


Our  description  of  the  economic  sector  was  confined  to  equations  necessary 
to  estimate  GDP  for  each  country.  Another  "economic  variable"  important 
outside  the  economic  subsystem  is  international  trade.  The  previous  dis- 
cussions of  imports  and  exports  dealt  with  aggregate  trade;  they  should 
not  be  confused  with  trade  flows  between  specific  countries.  The  exports 
and  imports  discussed  thus  far  represent  the  size  of  the  foreign  sector 
within  the  economy.  Trade  flows  between  countries  must  now  be  specified. 

To  discuss  trade  flows,  more  than  one  country  must  be  considered  at  the 
same  time.  For  convenience,  the  subscript  is  dropped  from  all  variables— 
it  Is  to  be  understood  that  all  variables  are  contemporaneous  values. 
Subscripts  are  now  used  to  identify  countries. 


Let  V„  represent  the  value  of  trade  flowing  from  country  i to  country  j 
Vii  is  then  c°untry  i's  exports  to  country  j.  The  relation  of  the  V 

i j s 
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See,  for  instance,  Lomor  (1971). 


On  the  other  hand,  as  wealth 
that  the  scope  and  intensity  of 
and  education  also  increase  and 
from  defense  (Sprout  and  Sprout, 


and  affluence  increase  it  is  quite" likely 
government  expenditures  in  social  welfare 
eventually  begin  to  draw  resources  away 
1968,  and  Russett,  1975). 
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to  l lie  previous  variables  is  direct: 

v = M i = j's  imports  from 
ij  3 

V = Xi,  j = j's  ex^orts^to^a 


all  countries  in  the  world,  and 
11  countries  in  the  world. 


The  tentative  equation  to 
is : 


be  used  to  specify  trade  flows  between  countries 


TRADE 


(1 


>J>e  -e8,o  + “8,1  GDP(i)t  + "8,2  GDP(i)t  + 38,3  P0P(i)t 
+g„  , POP(j)  + 6g  5 DISTANCE (i,j) 

(j  f ^ * 


where  distance  represents  a resistance  to  transactions  between  i and  j . 

The  GDP's  for  both  countries  enter  the  equation.  l‘or  the  import  , 
represents  an  income  level  to  finance  purchases.  For  the  exporter,  it 
represents  the  ability  to  compete  in  international  markets-the  ability 
to  produce  for  export  sale.  Population  for  each  country  captures  the 
influence  of  the  size  of  each  country's  market. 

Distance  is  a "resistance  to  trade"  influence.  Transport  costs  are  approx- 
imated by  distance.  Other  resistance  variables  can  he  introduced  by  is- 
tance.  Other  resistance  variables  can  be  introduced  where  app.opriate. 

The  study  team  expects  to  employ  dichotomous  (or  "dummy  ) van.  bles  to 
capture  the  influence  of  membership  in  a trade  preference  g ="  e such  “s 
the  batin  American  Free  Trade  Association  (LAFTA)  or  the  Andean  Subgroup 
Additional  groupings  such  as  the  Organization  of  Ai  ab  Petroleum  Em  o 
Countries  (OAPEC)  can  be  handled  in  a similar  fashion. 

A few  additional  remarks  may  clarify  the  difference  between  the  trade 
values  (imports  and  exports)  appearing  in  the  GDP  forecasting  equations 
and  the  trade  values  described  by  the  trade  equation  just  discussed.  As 
has  been  noted,  the  GDP  forecasting  equations  employ  totnl  imports  and 
total  exports  Cor  a particular  country.  The  trade  flow  equation  then 
employs  the  forecast  values  of  GDP  to  forecast  the  geographic  distribution 

of  each  country's  trade. 
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The  specification  of  exports  to  the  United  States  in  the  GDP  equation 
can  be  compared  to  the  trade  flow  equation  prediction  of  the  same  exports 
to  the  United  States.  Note  that  any  stimulus  to  a country's  GDP  is 
expected  to  increase  that  country's  exports.  If,  during  a policy  analysis 
exercise,  exports  to  the  United  States  are  increased  as  a result  of  a fav- 
orable U.S.  tariff  policy,  the  prediction  from  the  trade  flow  equation  can 
be  used  to  determine  what  proportion  of  increased  exports  to  the  United 
States  is  attributable  to  favorable  U.S.  policy  action.  This  latter  pro- 
portion is  an  indication  of  the  political /economic  role  played  by  the  United 


States  in  the  international  economic  relations  of  Third  World  countries. 


Finally,  the  trade  flow  and  GDP  equations  provide  complementary  checks  on 
the  validity  of  policy-induced  increases  in  U.S.  trade  levels  vis-a-vis 
Third  World  countries.  By  comparing  trade  as  used  in  the  GDP  equation 
with  trade  flow  forecasts,  the  model  can  "i  lag"  inconsistent  or  ques- 
tionable exogenous  changes  in  U.S.  trade  p ies — where  they  are  ques- 

tionable in  that  the  analyst  has  attempted  a Lrade  spec  fication  incon- 


sistent with  the  historical  record. 


INTERNATIONAL  ALIGNMENT 


The  literature  on  international  alignment  is  extensive  and  can  be  divided 


into  two  broad  analytical  categories: 


• Treatments  of  cost  and  benefits  of  joining  alignments. 
This  literature  focuses  or.  the  calculations  of  national 
decision-makers  in  assessing  the  value  of  joining  or 
remaining  in  an  alliance,  coalition,  or  informal  group 
in  the  international  system.  A subset  of  this  litera- 
ture uses  highly  formal  models  and  rigorously  treats 
the  cost-benefits  of  alignments  using  techniques  that 
are  usually  borrowed  from  economic  literature. ~ 


There  are  hundreds  of  references  in  this  category  of  the  literature 
on  alliances.  Some  typical  examples  are  Olson  and  Zeckhauser  (1970) 
and  Sandler  (1975). 
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• Analyses  of  the  structure  and  environment  of  alignments. 
This  set  of  literature  generally  treats  alignments  as 
systems  of  organization  that  tend  to  form  (or  disinte- 
grate) under  certain  conditions.  The  literature  focuses 
on  the  structural  factors  (such  as  distribution  of  power 
within  alignments)  and  environmental  forces  (such  as 
international  tension,  arms  races  and  conflict)  which 
contribute  to  the  cohesion  of  alignments. 


In  this  project  alignment  is  conceptualized  as  consisting  of  several  com- 
ponents that  reflect  the  degree  to  which  a nation  is  aligned  with  the  two 
major  superpowers.  Thus,  we  are  relying  largely  on  the  second  category 
of  literature.  Dyadic  (relational)  and  monadic  attributes  and  behavioral 
characteristics  of  each  nation  are  used  to  measure  and  forecast  alignments 
with  the  United  States  and  the  Soviet  Union.  The  basic  equations  that 
are  being  used  to  determine  the  direction  of  alignment  with  the  superpowers 
are  as  follows: 


ALTRD0  = %TRDUS  / (%TRDSU  + 1) 

ALARM9  - ZAKMUS J (%AKMSU.  + 1) 
t t 

ALVOT0t  - %VOTUSt/  (%VOTSUt  + 1) 


where: 


%TRDUS, 


percentage  of  trade  with  the  United  States 


%TRDSUt  = percentage  of  trade  with  the  Soviet  Union 

ALTRD0^  ~ direction  of  alignment  on  trade 

%ARMUSt  * percentage  of  arms  trade  with  the  United  States 

%ARMSUt  = percentage  of  arms  trade  with  Soviet  Union 

ALARMO^  * direction  of  alignment  on  arms  trade 

%V0Tl'S  11  percentage  of  U.N.  votes  in  agreement  with  the  United 
States 

%V0TSU  = percentage  of  U.N.  votes  in  agreement  with  the  Soviet 
Union 

ALVOTO  * direction  of  alignment  on  U.N.  votes 


For 

(1971) 


examples  of  this  type  of  literature,  see  UoLsLi,  Itopmann  and  Sullivan 
and  Koch,  North  and  Zinnes  (1960). 


Each  of  the  three  equations  abhve  represents  a different  aspect  of  align- 
ment. ALTRDOt  represents  the  ratio  of  a nation's  trade  with  the  United 
States  to  its  trade  with  the  Soviet  Union.  It  is  therefore  an  indicator 
of  economic  reliance  on  the  United  States  versus  the  Soviet  Union.  ALARMS 

t 

reflects  reliance  on  the  United  States  (versus  the  Soviet  Union)  as  an 
arms  supplier.  Since  arms  supplies  generally  have  far  greater  political 
significance  than  other  types  of  economic  transactions,  they  arc  used  here 
as  a more  sensitive  indicator  of  international  alignments  with  obvious 
military  overtones.  Finally,  ALVOTO  is  used  as  the  most  insensitive  in- 
dicator of  alignment  in  international  politics  since  U.N.  voting  represents 
a behavior  that  entails  the  least  amount  of  commitment  and,  unlike  align- 
ment on  trade  and  arms,  its  shifts  do  not  involve  the  great  costs  incurred 

2 6 

by  shifting  one's  military  or  economic  orientations. 

The  degree  of  alignment  is  measured  by  the  following  equations: 

ALTRDR  = [(%TRDUS)2  + (%TRDSU)2]  ** 

ALARMR  = [:%ARMUS)2  + (ZARMSU)2]  ** 

ALVOTRt  = [;%VOTUS)2  + (%VOTSU)2]  ** 

Where:  ALTRDR  = the  level  of  involvement  in  superpower 

alignments  on  trade 

ALARMR  = the  level  of  involvement  in  superpower 
alignments  on  arms  trade  (impacts  only) . 

ALVOTR  3 the  level  of  involvement,  in  superpower 
alignments  on  U.N.  voting. 

Unlike  the  previous  set  of  equations  which  measure  the  direction  of  align- 
ments, the  above  equations  measure  the  intensity  with  which  each  nation  is 
involved  in  alignments  with  either  of  the  two  superpowers. 


Egypt,  for  instance,  has  had  to  bear  great  costs  in  trying  to  reduce  its 
dependence  on  Soviet  arms  and  Cuba  had  to  endure  very  high  economic  burdens 
in  order  to  shift  its  economic  alignment  from  the  United  States  to  the 
Soviet  Union. 
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The  Alignment  Equations 

Equations  used  for  predicting  alignment  are  very  similar  to  those  used 

by  Leavitt  (1971)  and  CACI  (1974).  They  make  use  of  joint-attributes  as 

well  as  nation-specific  attributes  to  measure  the  alignment-proneness  of 

each  nation.  There  are  four  different  equations  for  predicting  alignment 

27 

on  arms  trade  and  U.N.  voting. 


o 


ALARM© ^ = B 

+ B 

ALV0T3  = 6, 


11,4 


12,4 
+ B12,7 
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+ 0,n,i 
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(%  TRADUS  )2  + (%  TRADUS  )2 

t ' t _ 
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Because  no  systematic  treatmen.  of  alignments  of  Latin  America,  Africa, 
and  the  Middle  East  has  been  carried  out  by  other  researchers,  it  is  expected 
that  the  alignment  equations  presented  in  this  report  will  be  substantially 
modified  in  order  to  increase  their  predictive  power.  Moreover,  as  they 
are,  these  equations  have  too  many  independent  variables  which  will  have 
to  be  reduced  in  number.  Thus,  the  presenL  equations  are  only  a first 
approximation  of  the  final  set. 


Notice  that  the  equations  generally  have  two  common  characteristics. 
First,  they  all  are  predicted  from  certain  monadic  attribute.,  including 
government  type,  economic  size  (GDP),  wealth  (GDP  per  capita),  intensity 
of  military  expenditure  (DEFEX/GDP) , domestic  turmoil  (TURMOIL),  or 
inter-state  conflict  (CONFLICT).  These  variables  were  included  in  dif- 
ferent equations  because  they  either  reflect  the  rationale  for  joining 
alignments  or  the  environment  which  forces  nations  to  join  different 
hostile  groups.  Second,  all  equations  have  predictor  variables  which 
represent  alignment  or  relationships  of  a nation  with  the  superpowers. 
These  included  alignments  on  trade,  arms,  or  U.N.  voting,  as  well  as 
such  variables  as  cooper  tion  (with  the  United  States  or  the  Soviet 
Union),  military  bloc  membership  (BLOC),  and  relative  aid  received  from 
the  superpowers  (RELAID).  The  rationale  underlying  these  variables  is 
generally  straightforward.  It  is  assumed  that  nations  generally  attempt 
to  maintain  a congruent  pattern  among  their  alignments  on  different  dimen- 
sions. If  certain  alignments  are  out  of  step  with  other  alignments, 
decisions  shall  eventually  cause  shifts  toward  increased  congruence.  For 
instance,  the  Egyptian  shift  on  arms  trade  alignment  from  the  Western 
suppliers  to  Communist  suppliers  was  eventually  followed  by  a significant, 
similar  shift  in  trade  and  U.N.  voting.  Which  dimension  of  alignment 
exactly  follows  another  is  difficult  to  specify.  This  shall,  to  some 
degree,  be  based  on  the  evidence  from  different  regions  and  the  lagged 
correlations  of  different  alignment  measures. 


Finally,  two  additional  measures  of  alignment  are  included.  The  first 
reflects  a nation's  total  alignment  averaged . This  equation  attempts 
to  assess  the  extent  to  which  a nation's  total  alignment  activity,  in 
terms  of  trade,  arms  transfers,  and  U.N.  participation,  shifts  over  time. 


U f 

. °f  potential  candidates  for  inclusion  as  independent  variables 

in  the  alignment  equations  is  very  long.  The  study  team,  therefore,  had 
to  be  somewhat  arbitrary  in  excluding  some  variables.  It  is  expected 
however,  that  the  present  equations  shall  he  substantially  modified  during 
the  course  of  estimation  as  a result  of  technical  requirements  in  the 
estimation  process. 


ALIGNR  = (ALARbmt  + ALVOTR^  + ALTRDRt>/3 

2 2 

ALIGNS^  = [(ALTRD0t  - ALARMO^ ) + (ALTRDO^  - ALVOTOj.) 

+ (ALARMS t - ALVOrOt)2]'2 

This  last  equation  indicates  the  degree  of  alignment  instability  based  on 

the  degree  of  incongruence  between  all  possible  pairs  of.  the  three  align- 
2.9 

ment  measures. 

U . S.  Impact  on  LDC  Alignment 

The  structure  of  the  international  alignment  sector  includes  several  var- 
iables that  are  either  indirectly  or  directly  tnanipulable  throughout  the 
forecasting  period.  Shifts  in  one  form  of  alignment  can  be  simulated  to 
determine  the  impact  of  such  a shift  on  other  sectors.  For  example,  the 
reestablishment  of  relations  between  the  United  States  and  Cuba  would 
probably  mean  that  international  trade  between  the  two  countries  would 
increase.  This  increase  would  impact  on  the  economic  sector  ol:  the  model, 
on  the  international  trade  sector,  and  perhaps  on  other  alignment  indica- 
tors and  the  domestic  and  international  conflict  sectors.  Thus,  the  wide- 
spread impact  of  a decision  for  rapprochement  between  the  United  States 
and  Cuba  can  be  explored  in  experimental  situations  to  see  if  such  a 
decision  would  have  negative,  long-range  effects  for  U.S.  strategic 
interests . 

INTERNAL  INSTABILITY 


Turmo i 1 

The  model  developed  to  forecast  turmoil  in  lesser  developed  regions 
is  drawn  from  the  theoretical  and  empirical  work  of  Ted  Curr  (1970)  in 


™ The  rationale  for  this  measure  is  similar  to  those  found  in  the  psy- 
chological literature  on  t lie  concept  of  cognitive  dissonance. 


(15) 


(16) 
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which  civil  violence  was  hypothesized  to  be  a function  of  relative 
deprivation,  the  scope  and  intensity  of  beliefs  within  the  population 
about  the  justifiability  and  utility  of  civil  violence,  and  the  balance 
of  organizational  and  coercive  capabilities  between  dissidents  and  regimes. 

This  earlier  model  ignored  the  sequential  processes  by  which  past  domestic 
conflict  affects  the  propensity  for  civil  conflict.  Therefore,  highly 
relevant  predictor  variables  were  excluded  and  some  of  the  relat . hips 
among  the  predictors  which  were  explicitly  included  were  not  sped  lied. 

In  response  to  these  problems,  Gurr  developed  a second  model  which  focused 
on  the  nation-state  as  a unit  of  analysis  (Gurr  and  Duvall,  1972),  and 
which,  as  a result,  is  more  relevant  to  and  appropriate  as  a basis  for  the 
development  of  a forecasting  model  for  the  regions  under  analysis. 

30 

The  Turmoil  Equation 


The  LDC  model  postulates  that  civil  conflict  is  a function  of  strain, 
stress,  the  normative  and  utilization  justifications  for  violence  extant 
within  the  society,  and  the  balance  of  capabilities  between  regimes  and 
dissidents.  Employing  this  formulation,  Gurr  was  able  to  account  for 
fully  75  percent  of  the  variance  in  political  conflict  across  86  developed 
and  developing  nations  (Gurr  and  Duvall,  1972:  47). 


Equation  17  shows  the  theoretical  forecasting  model  for  turmoil  to  be 
tested,  estimated,  and  employed  in  the  current  effort.  There  are  substan- 
tial differences  between  this  model  and  the  model  tested  by  Gurr  and 
Duvall,  most  of  which  stem  from  the  need  to  employ  exogenous  predictor 
variables  which  can  be  separately  forecast  in  the  larger  model.  Nonethe- 
less, this  representation  remains  substantively  equivalent  to  the  theoret- 
ical model  tested  by  Gurr. 


Again,  see  Appendix  3 for  variable  definitions  and  sources. 

31 

Strain,  in  this  context,  refers  to  relatively  invariant,  structural  con- 
straints on  the  distribution  of  values  within  societies  (limited  educational 
opportunities  or  political  participation).  Stress  refers  to  shortages  or 
relative  declines  in  the  supply  of  valued  social,  economic  or  political 
goods  (decline  in  per  capita  income,  unemployment). 


65 


IMRMMHMKBSBMMSMiffGnHnBPfniiiiwHnMMwiMM 


i ) 


TURMOIL^  - 0 


+ a 


where:  STRAIN  = 


'17,0 

+317,1 

STRAIN 

t 

+ 2x7,2 

2 

1 f 

x-o1- 

<CDVi 

" GDPt-(i+l)j  (17) 

17,3 

DEFEX 

GDP  1 
t 

MILMAN 
P0Pt  L 

+ “17, 

GDP 

5 t 

POP. 

+*17,6  TURMOIL^ 

'GDP 
t 

xPOP. 


- %NON 


\ /GDP 

t j*  + (pop“ 


ZLIT 


+(.?NON  - %URb] 


First,  the  ratio  DKFEX^/GDP^  represents  the  extent  to  which  resources 
are  diverted  from  domestic  social  requirements  to  military  needs,  and  thus, 
given  the  assumption  of  resource  constraints  in  Third  World  nations,  reflects 
the  relative  position  of  unmet  domestic  social  needs.  This  form  of  STRAIN  is 
supplemented  by  a second  construct  representing  the  aggregated  absolute 
values  of  disequil ibria  between  per  capita  income,  job  skills,  education 
levels,  and  urbanization.  This  variable  captures  the  differential  rates  of 
development  along  multiple  dimensions  that  can  cause  needs  generated  in 
one  sector  to  be  unmet  because  of  insufficient  capabilities  in  other,  re- 
lated sector^,  of  the  society,  Taxon  together,  these  operational  variables 
reflect  the  kinds  of  long-term,  relatively  fixed  structural  constraints 
within  society  that  tend  to  militate  against  the  fulfillment  of  social 
needs . 


As  noted  above,  stress  refers  to  shortages,  or  relative  declines,  in 

the  supply  of  social  values.  Stress  is  represented  by  two  operational 

referents,  GDP^POP^  and  the  three-year  aggregation  of  short-term  changes 

in  gross  domestic  product  (GDP).  Per  capita  gross  domestic  producL  is 

used  here  as  an  indicator  of  the  total  level  of  social  values  available 

in  the  society.  Admittedly,  this  measure  explicitly  taps  only  economic 

values.  Political  stress  is  not  measured  directly.  However,  two 

other  variables— DEFEX  /GDP  (one  of  the  STRAIN  measures)  and  Mil. MAN  / 

Cl  t 

POP  (a  measure  of  suppressive  capability)  are  among  those  used  by  Gurr 
to  measure  political  stress.  Military  manpower,  as  a proportion  of  total 
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available  manpower,  indicates  the  diversion  of  these  capabilities  from 
social  requirements  to  suppressive  interest,  at  least  as  that  term  is  used 
in  the  context  of  the  domestic  unrest  mode],. 


The  second  operat 
aggregation  of  sh 
of  valued  social 
level  of  availabl 
available  social 
latter  aspect  of 


ionalization  of  the  stress  variable,  the  three-year 
or t-term  changes  in  GNP,  reflects  changes  in  the  supply 
goods.  As  noted  above,  stress  refers  both  to  the  overall 
e social  goods  and  to  short-term  changes  in  the  level  of 
goods;  this  second  indicator  of  stress  is  used  to  tap  the 
that  concept. 


The  third  predictor  of  civil  conflict  employed  in  the  Gurr  model  is  the 
normative  and  utilization  justification  for  violence  within  the  society. 
Since  this  concept  is  not  directly  measurable  on  a soc'etal  level,  indi- 
rect indicators,  such  as  past-observed  behaviors  in  the  society,  must  be 
employed.  Thus,  past  levels  of  turmoil  are  used  to  represent  the  observed 
behaviors  that  indirectly  indicate  justifications  for  civil  violence.  The 
use  of  this  particular  indicator  assures  that  values  for  TURMOIL  will  be 

available  for  generating  forecasts  of  turmoil  in  a society  at  future  points 
in  time. 


Finally,  the  1972  Gurr  model  postulates  that  civil  violence  is  a function 
of  the  balance  of  capabilities  between  regimes  and  dissidents.  While  an 
ideal  operationalization  of  this  concept  would  include  both  regime  capa- 
bilities and  dissident  capabilities,  forecasts  of  the  latter  require  data 
not  available  today  in  any  published  collection.  This  concept  is  imper- 
fectly captured  by  an  indicator  of  regime  capabilities,  MILMAN  /POP  . As 
a result,  the  model  specified  here  is  likely  to  account  for  somewhat  less 
variance  in  domestic  unrest  than  did  the  original  Gurr  model. 


Two  comments  regarding  the  measurement  of  conceptual  variables  are-  in 
order  at  this  point.  First,  Gurr's  actual  data  for  the  magnitude  of 
political  conflict  within  societies  are  used.  This  variable  was  derived 
from  coded  data  on  the  properties  of  civil  strife  events  recorded  in  the 
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New  York  Times  and  other  sources  (Gurr,  1968).  These  events  were  specifi- 
cally political  in  character,  that  is,  there  were  political  motives 
and/or  targets  associated  with  them,  and  they  were  focused  internally. 

The  TURMOIL  variable  is  measured  by  (1)  summing  the  man-days  of  par tic.  - 
pation  in  all  reported  domestic  conflict  events  for  a country,  (2)  multi- 
plying the  reported  number  of  non-governmental  participants  by  the  event's 
duration  in  days,  (3)  weighting  summed  man-days  by  the  nation's  population, 
(4)  summing  th,  deaths  reported  for  all  conflict  events  and  weighting  deaths 
by  the  nation's  population.  Man-days  and  deaths  are  then  combined  by  adding 
a constant  of  0.1  to  each  country's  score  on  each  measure,  taking  the 
base  10  logarithm  of  the  result,  z-scoring  the  logged  measures  and  adding 
the  two  distributions  of  z-scores.  Further  discussion  of  the  validity  ar.c 
reliability  of  the  resulting  data  can  be  found  in  Gurr  (1968). 


The  second  aspect  of  the  measurement  problem  is  that  variables  derived  fr 
the  larger  forecasting  model  have  been  used  to  represent  the  predictors  iden- 
tified and  tested  by  Gurr  and  Duvall.  While  in  some  cases  the  identical 
operational  variables  have  been  used,  in  other  cases  this  was  not  possible 
and  substitutes  which  could  be  generated  by  the  larger  model  were  sought. 

As  a hedge  against  possible  distortions  resulting  from  this  substitution 
process,  an  effort  was  made  to  apply  multiple  operationalizations  to  each 
conceptual  variable.  While  this  process  cannot,  of  course,  insure  the 
validity  or  reliability  of  the  resulting  measures,  much  previous  research 
(Campbell  and  Fiske,  1959  and  Janda,  1971)  suggests  that  multiple  operation- 
al ism  militates  against  validity  and  reliability  problems  associated  with  the 
use  of  single  indicators. 


Military  Coups  d ' Ft at 


Military  coups  have  been  the  subject  of  much  attention  in  the  literature  on 
LDC's.  This  is  in  part  due  to  the  increasing  frequency  of  coups  in  Africa. 
Asia,  Latin  America,  and  the  Middle  East.  There  are  very  few  developing 
countries  in  which  coups  arc  unlikely.  Nevertheless,  research  indicates  that 
there  are  definite  patterns  to  the  occurrence  of  coups. 
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Military  coups  tend  to  occur  in  some  countries  more  than  in  others, 
Singapore,  Lebanon,  Taiwan,  Mexico,  and  Tanzania  are  countries  wh 
have  in  the  past  seemingly  been  immune  to  such  phenomena  whereas  Bolivia, 
Syria,  Laos  (before  the  Communist  takeover),  and  Mali  seem  to  have  high 
propensity  for  military  intervention  in  government.  Also,  most  industri- 
alized and  all  Communist  countries  seem  to  be  completely  free  of  t lie  dan- 
gers of  military  takeovers. 


Coups  tend  to  occur  more  frequently  during  periods  of  economic  recession, 
higli  inflation,  military  defeat,  and  national  turmoil.  However,  they  are 
less  uncommon  in  traditional  societies  where  political  institutions  have 
not  been  disrupted  by  war,  colonialism,  economic  development,  or  natural 
disasters  sucli  as  drought  and  famine.  They  tend  to  be  more  prevalent  in 
societies  experiencing  rapid  change,  growth,  recovery,  or  other  forms  of 


transition. 


Students  of  domestic  conflict  and  irregular  government  change  have  been 
able  to  identify  some  of  the  conditions  that  increase  or  decrease  t lie  pro- 
bability of  coups.  Blondel  (1969),  in  his  study  of  military  intervention 
in  government,  states  that  the  probability  of  an  intervention  is  increased 


(1)  The  degree  of  professionalization  of  the  military 
increases ; 


(2)  The  extent  of  the  legitimacy  of  the  political  sys- 
tem decreases; 


(3)  The  level  of  the  complexity  of  the  society  decreases; 


(4)  The  tension  between  the  military  ideology  and  the 

prevailing  ideology  embodied  by  the  political  system 
increases  (blondcl,  1969:  4 17). 


Blondel  demonstrated  that  if  one  could  assume  that  the  above  factors  liavi 


equal  weight,  then  the  relationship  between  military  intervention  and 
socio-economic  development  would  first  lie  positive  and  then  become  nega- 
tive. This  is  to  say,  countries  at  the  beginning  and  end  of  a develop- 
ment spectrum  have  t lie*  lowest  probabilities  for  the  occurrence  of  militar\ 
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1 ouPs»  while  those  in  the  middle,  the  transitional 
, , , transitional  countries  lnur> 

ghest  (Park  and  Abolfathi,  1974). 


Other  hypotheses  that  have  found 


coups  are: 


support  through  empirical  analysis  of 
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The  first  determining  variable  in  the  equation  essentially  asks  how  many 
coups  occurred  during  the  preceding  10  years.  This  information  determines 
the  degree  of  historical  coup  proneness  of  each  nation.  The  next  term  in 
the  equation  is  a measure  of  recent  growth  in  income  per  capita.  The 
growth  figure  for  the  preceding  five  years  is  aggregated  and  used  as  a mea- 
sure of  the  recent  economic  growth  trends  of  the  nation.  The  third  term  in 
the  equation,  TURMOIL,  is  used  as  an  indicator  of  domestic  tension  in  the 
country.  It  is  assumed  that  countries  that  are  undergoing  a great  deal  of 
domestic  conflict  would  have  a greater  propensity  to  experience  military 
coups  d'etat.  The  fourth  term  in  the  equation  is  military  aid  for  the  pre- 
ceding five  years.  This  term  represents  the  alleged  relationship  between 
military  aid  and  coup  proneness  of  Third  World  countries.36 


o 


The  last  term  in  the  equation  relates  to  the  .level  of  development  of  the 
country.  It  is  expected  that  the  relationship  will  be  found  to  be  non- 
linear, as  was  described  earlier.  In  order  to  take  into  account  this  non- 
linearity, the  data  shall  be  analyzed  in  two  different  subsets  for  each 
region:  (1)  subset  of  countries  that  have  not  reached  the  level,  of  $800 

GNP  per  capita,  and  (.2)  subset  of  countries  that  have  passed  $800  per  capita 
level.  The  first  subset  is  expected  to  exhibit  a positive  relationship 
between  coups  and  GNP  per  capita,  whereas  the  second  subset  is  expected  to 
have  a negative  relationship.  It  is  not  expected  that  this  relationship 
wou 1 be  instantaneous.  Therefore,  a five-year  lag  was  introduced  as  a 
reasonable  delay  time  for  the  relationship  to  become  effective.3^ 

The  equation  for  the  coups  is  a comprehensive  representation  of  a major  por- 
tion of  the  state  of  literature  on  the  subject.  It  cannot  incorporate  every 
piece  of  information  found  in  the  literature  because  of  (1)  data  unavaila- 
bility, (2)  technical  difficulties,  and  (3)  the  fact  that  not  all  the  find- 
ings in  the  literature  are  consistent.  Moreover,  coups  are  events  that 

This  relationship  has  found  some  statistical  support  in  the  work  of 
Schmitter  (1973),  Park  and  Abolfathi  (1974),  and  Rowe  (1974).  These 
statistical  relationships,  however,  could  he  spurious  and  require  very 
cautiour  interpretation. 

37  r. 

Jins  five-year  lag,  like  most  other  lags  and  aggregation  periods,  is 
largely  based  on  -ea  expert  judgments.  it  should,  therefore,  he  treated 
as  only  a tentative  estimate  and  subject  to  later  change. 
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occur  occasionally  <n  coup-prone  countries.  The  probability  of  a coup  in 
a given  country  can  be  roughly  estimated  as  the  probability  of  occurrence 
given  that  a number  of  preconditions  exist.  Beyond  this,  even  at  the  con- 
ceptual level,  there  is  very  little  that  can  be  said.  A coup  event  can 
never  be  predicted  in  long-range  forecasts,  nor  for  that  matter  can  any 
other  probabilistic  event.  In  this  project,  therefore,  the  term  coup  shall 
refer  to  either  (1)  expected  number  of  future  coups  (in  terms  of  frequency 

over  a period  of  time)  or  (2)  the  actual  number  of  coups  experienced  during 
some  period  in  the  past.38 

INTERNATIONAL  CONFLICT  BEHAVIOR 

Conflict 

The  conflict  model  for  three  regions  in  this  study  is  an  expanded  and  more 
sophisticated  version  of  the  model  developed  in  CACI  (1974).  The  earlier 
model,  developed  for  the  European  region,  was  designed  to  forecast  the 
international  conflict  behavior  of  a relatively  homogeneous  group  of  nations. 
At  the  same  time,  the  earlier  model  ignored  the  specific  influence  of  the 
United  States  and  the  Soviet  Union  on  the  conflict  behavior  of  the  nations 
m the  model.  In  contrast,  the  present  conflict  equation  explicitly 
attempts  to  capture  the  tone  of  U.S.  and  Soviet  behavior  and,  in  turn,  enable 
the  evaluation  of  the  impact  of  that  behavior  on  a nation's  conflict. 


The  Conflict  Behavior  Equat ion 


In  the  conflict  equation,  the  dependent  variable,  international  conflict 
behavior,  is  conceptualized  in  the  same  manner  as  in  the  European  study. 
This  is  to  say,  conflict  is  treated  as  a subset  of  the  flow  of  interactions 
among  nations  that  indicate  the  degree  of  hostility,  including  both  verbal 
actions  (such  as  protests,  warnings,  and  threats)  and  acts  of  a physical 
nature  (such  as  armed  attacks,  military  engagements).  Underlying  this 


In  this  project  no  attempt  shall  be  made  L 
impact  of  coups.  The  few  studies  that  have  a 
been  very  successful.  See  Ames  (197S).  Hibbs 
(1974),  and  Schmitter  (1971). 


forecast  extensively  the 
tempted  to  do  so  have  not 
(1971).  Park  and  Abolfathi 


n 
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operationalization  is  the  assumption  that  international  conflict  Lends  to 
he  a unicpie  dimensional  phenomenon:  for  example,  conflict  is  conceived  of 
as  a continue  such  that  small-scale  disruptions  and  negative  verbal  inter- 
actions of  a limited  scope  and  impact  fall  at  the  lower  end,  military  or 
violent  conflict  falls  at  the  upper  end,  and  conflict  behaviors  of 
increasing  intensity  and  magnitude  fall  in  between.  As  in  the  European 
study,  operational  measures  of  conflict  are  drawn  from  the  World  Event/ 
Interaction  Survey  (WETS)  (see  CACI,  1974:  353-365). 


In  tiu.s  year  s effort,  hostile  interactions  among  gdvernments  or  their 
representatives  are  weighted,  aggregated,  and  measured  in  log  (base.  10) 
form  to  provide  a composite  conflict  behavior  variable.  This  operational- 
ization is  identical  to  that  .mployed  in  the  earlier  European  study.  The 
specific  WEIS  categories  included  in  the  analysis  and  their  respective 
weights  are  shown  in  Table  2.  The  categories  of  conflict  events  listed  in 
the  table  vary  considerably  in  intensity,  ranging  from  mild  verbal  criticism 
to  violent  encounters.  Weighting  each  category  of  events  prior  to  the  aggre- 
gation process  creates  a single  conflict  behavior  index  to  each  of  the  64 
LUC's  which  reflects  critical  differences  and  intensity  among  various  types 


of  conflict  behavior. 


Equation  19  shows  the  forecasting  model  for  conflict  behavior  that  is  to  be 
tested,  estimated,  and  employed  in  the  three  regions.  In  contrast  to  the 
European  conflict  equation,  eight  predictor  variables  are  included:  conflict, 

defense  expenditure  by  itself  as  well  as  relative  to  gross  domestic  product, 
tunnoil,  the  intensity  and  direction  of  alignment  in  arms  transfers,  and 
cooperative  behavior  received  from  both  the  United  States  and  Jie  Soviet 
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This  equation  differs  substantially  from  that  employed  to  forecast 
European  conflict  behavior.  The  current  equation  attempts  to  reflect  the 
impact  of  both  domestic  and  international  forces  on  a nation's  behavior. 
Following  the  insight  of  Wright  (1965)  and  Richardson  (I960),  past  wars 
and  conflict  are  included  as  important  determinants  of  the  likelihood  of 
future  violence  between  nations.  The  Wright  and  Richardson  analyses  empha- 
size the  war  proneness  of  nations  and  reflect  a substantially  narrower  con- 
ceptualization of  conflict  than  employed  here.  The  current  operationaliza- 
tion includes  verbal  conflict  behavior  as  well  as  physical  hostility  and 
follow*  the  works  of  Wilkenfeld  and  Zinncs  (1971)  which  suggest  that  a 
nation's  total  foreign  conflict  during  a given  year  is  positively  and 
highly  related  to  its  level  of  conflict  behavior  in  the  previous  year. 


Defense  spending  also  appears  to  be  a strong  predictor  of  conflict  behavior. 
This  variable  appears  in  much  of  the  theoretical  and  empirical  work  that 
attempts  to  explain  the  onset  of  war.  Defense  expenditure  is  an  indicator 
of  the  degree  to  which  nations  arc  preoccupied  with  military  affairs.  The 
absolute  level  of  defense  expenditure,  the  second  term  in  the  conflict 
equations,  indie?;.  ;s  the  relative  military  power  of  a nation.  Several 
theorists,  including  Singer  (1972)  end  l(u„„»e]  (1968).  I, eve  found  Unit  strong 
military  powers  tend  to  become  involved  in  conflict  situations  more  often 
than  do  weaker  nations.  In  addition,  Richardson  (1960a)  and  Weede  (1970) 
found  a:, strong  positive  relationship  between  defense  spending  as  a percentage 
of  the  gross  national  product  of  nations  and  their  tendency  to  become  involved 
in  verbal  and  physical  conflicts.  Therefore,  both  the  absolute  and  rela- 
tive values  of  defense  expenditure  were  included  as  independent  variables. 

A number  of  theorists  including  Simmel  (1955),  Wright  (1965)  and  Rosecrance 
(1963)  argue  that  there  exists  a linkage  between  domestic  and  foreign  con- 
flict behaviors  of  nations.  While  early  qualitative  research  cast  doubt 
on  this  arguement,  Wilkenfeld  (1973)  found  some  evidence  of  a relationship 
between  domestic  and  foreign  conflict  after  he  had  controlled  for  (lie  type 
of  regime  in  his  sample  of  nations.  Wilkenfeld  (1973)  also  suggests  that 
high  levels  of  alignment  may  increase  governmental  legitimacy,  thus  lessen- 
ing internal  strain,  so  thaL  the  linkage  between  domestic  and  foreign  con- 
flict may  be  particular!)  strong  when  alignments  with  major  pow,  rs  are 
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TABU  2 


Relationship  Between  WEIS 
Event  Categories  and  Aggregated  Classes 


Aggregated  Classes 


Physi cal  Conflict 
Weight  = 1.0 


2.  Coercion 
Weight  = 0.5 


3 . Pressure 
Weight  = 0.35 


WEIS  Event  Categories 


seize  position  or  possessions 
military  engagement 


issue  order,  insist  on  compliance 
give  warning 


threat  will. out  specific  negative 
sanctions 


threat  with  specific  military  negative 
sanctions 


threat  with  force  specified 
ultimatum,  time  limit  specified 


military  mobilization,  exercise,  or 
di splay 


break  diplomatic  relations 
order  personnel  out  of  country 
expel  organization  or  group 
detail  or  arrest  persons 


turn  down  proposal,  reject  protest, 
etc . 


refuse,  oppose,  refuse  to  allow 


charge,  criticize,  blame 


denounce,  denigrate,  abuse 
informal  complaint 
formal  complaint  or  protest 
deny  an  accusation 


deny  an  attributed  policy,  action,  or 
position 


cancel  or  postpone  planned  event 


reduce  routine  intern itiona I activity 


reduce  or  halt  aid 


halt  negotiations 


" *1 


weak.  The  degree  and  direction  of  the  most  politically  sensitive  align- 
ment component,  alignment  in  arras  transfers,  is  included  in  the  conflict 
equation  in  an  attempt  to  assess  the  impact  of  dependency  on  either  the 
United  States  or  Soviet  Union  for  military  hardware.  In  addition,  since 
these  variables  can  be  manipulated  through  conscious  changes  of  policy j 
they  allow  alternative  forecasts  to  be  generated  once  the  regional  models 
have  been  constructed.  Finally,  two  additional  variables  are  included 
which  attempt  to  capture  the  impact  of  U.S.  and  Soviet  cooperative  behavior 
on  monadic  conflict.  Although  the  signs  of  the  parameters  are  indicated 
to  be  positive  in  the  equation,  the  assumption  is  that  cooperative  behavi  r 
should  serve  to  dampen  the  conflict  proneness  of  a nation. 

Tension  Ratio 

We  noted  above  that  the  conflict  behavior  variable  operationalized  from 
WEIS  data  included  verbal  as  well  as  physical,  conflict  behavior.  In  facL, 
the  distribution  of  events  across  the  three  aggregated  classes  of  conflict 
is  such  that  verbal  conflict  dominates  the  operational  measure.  National 
security  planners,  particularly  Department  of  Defense  planners,  how- 
ever, have  a special  concern  for  the  physical  portion  of  the  conflict 
behavior  spectrum.  The  Tension  Ratio  equation,  then,  is  intended  to  supple- 
ment the  conflict  behavior  equation  by  providing  a forecast  of  the  propensity 
of  nations  to  become  involved  in  specifically  physical  (for  example,  military) 
conflict . 

Hie  Ten s i on  Rat  Lo  J'.q ua l ion 

The  Tension  Ratio  design  is  drawn  from  the  works  of  iNevcombe  , et  al. (1969, 
lcJ72a,  1 972b,  1974a,  1 7 4b , 1975).  In  the  course  of  their  research,  Ncw- 
c.ombe  and  associates  have  altered  sligliLly  the  manner  in  which  the  Tension 
Ratio  is  developed,  using  per  capita  values  of  gross  national  product  and 
defense  expenditures  rather  than  raw  data  on  these  measures.  In  this 
report  their  later  formulations  shall  be  used  since  these  are  reported  to 
give  better  results  (Ncv/combe,  1979).  The  work  of  Newcombe  and  associates 
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is  based  to  a large  extent  on  studios  of  arras  races  (Richardson, 1960a; 

Smoker,  1963,  1965;  and  Wolfson,  1968)  except  that  the  nation  is  treated 
as  a monad  so  that  the  dyadic  partners  in  the  arms  race  need  not  be  iden- 
tified. The  Tension  Ratio  itself  is  based  on  the  proposition  that  nations 

\ 

that  devote  an  mvsually  high  proportion  of  their  resources  to  the  military 
are  more  likely  to  employ  those  resources  directly  in  the  attainment  of 
foreign  policy  objectives  than  are  nations  that  devote  less  resources  to 
the  military. 

Operationally,  calculation  of  the  Tension  Ratio  first  requires  development 
of  a measure  of  "expected"  resources  devoted  to  the  military  given  the 
resources  at  a nation's  disposal.  Newcombe  and  associates  obtained  this 
measure  by  regressing  per  capita  defense  expenditures  on  per  capita  gross 
rational,  product  and  using  the  predicted  values  of  defense  expenditures 
per  capita.  In  the  current  model,  gross  domestic  product  (GDP)  replaces 
gross  national  product  to  maintain  consistency  with  the  overall  forecasting 
model,  giving  the  regression  equation: 


Where: 


UEFEX 

POP 


is  the  predicted  value  of 


(20) 


DEFHX  when  regressed  on  GDP 
POP  POP 


"Expected"  resources  devoted  to  the  military,  then,  are  calculated  ns: 

GDP 

DITF.X -POP  e2M  + o20J  ?0-jr~  ) • 


Wilh  the  estimates  of  defense  expenditures,  t lie  Tension  Ratio  itself 
can  be  calculated  using  the  formula 


TR 


L 


100  >:• 


DEE  EX 
lTli'EEX 


(21) 


39  . 

1 h i s 

(defense 


symho logs 
spend i ng 


is  employed 
per  capita). 


I o 


ivlenl  i t y 


the  estimated  value  of  PiTTX 

POP 
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TRt  is  interpreted  as  indicating  the  propensity  for  a nation  to  become 
involved  in  military  conflict,  rather  than  a probability  or  any  other 
bounded  measure.  The  higher  the  Tension  Ratio,  the  greater  the  relative 
allocation  of  resources  to  the  military  and  the  higher  the  propensity  for 
the  nation  to  become  involved  in  military  conflict  behavior.  It  is 
intended  Lhat  this  measure  provide  a validity  cheek  for  the  WETS-derived 
conflict  equation  in  addition  to  being  an  alternative  easure  of  conflict 
propensity  for  the  forecasts. 


CHAPTER  4:  ESTIMATION  PROCEDURES 


modulo  developed  to  forecast  the  long-range  LDC  environments  describe 
the  important  relationships  that  have  been  identified  for  the  general 
LDC  It  should  be  reemphasized  that  many  of  the  relationships 

presented  in  the  models  remain  hypothetical  at  this  point.  This  is  to 
say,  a variable  has  been  included  in  a model  not  because  its  inclusion 
has  been  substantiated  empirically  elsewhere  but  because  it  is 
believed  to  be  an  important  predictor  of  a specific  LDC  attribute  or 
behavior.  Whether  its  presence  in  the  model  is  useful  remains  an  empiri- 
cal question  until  each  of  the  individual  LDC  equations  is  tested  and  the 
analysis  evaluated. 


The  testing  of  the  LDC  equations  will  rely  on  two  forms  of  "least  squares’ 
estimation  techniques,  ordinary  least  squares  (OLS)  and  two-stage  least 

squares  (2SLS)  (see  CACX,  1973:  46-52  and  Wannacott  and  Wannacott,  1970: 
190-192,  358-364). 


Ordinary  Least  Squat; as 

Most  of  the  LDC  equations  will  be  tested  using  OLS  which  employs  the 
following  form. 

Y - X3  + r 


X is  a txl  vector  of  observations  on  the  dependent  variable; 

S is  a txk  matrix,  t observations  for  each  of  k independent 
or  predictor  variables; 

JL  is  a kxl  vector  of  coefficients;  and 

- is  a disturbance  term  encompassing  the  stochastic  specifica- 
tion necessary  for  statistical  tests. 
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The  above  equation  is  the  true,  or  population,  equation  ••  pressing  t In- 
variable y as  a linear  combination  of  the  x’s.  The  problem  ia  that  the 
elements  of  the  B vector  are  unknown.  The  OLS  estimator  of  B_  is  con- 
structed as: 

b = (x'x)  1x'y 

employing  only  observed,  sample  information. 

Thus,  the  hypothesized  relationship  between  the  descriptors  (that 

is,  the  dependent  variables)  and  predictor  variables  (x.  ) can  he  assessed. 

It  is  entirely  possible  that  portions  of  the  (x)  matrix  will  explain  more 
variance  in  one  region  than  in  another.  Taking  this  information  into 
account,  the  analyst  can  delete  unimportant  or  inconsequential  variables 
from  the  models.  This  procedure  is  appropriate  for  it  will  allow  an 
equation  (that  for  predicting  defense  expenditure,  for  example)  to  dif- 
fer from  region  to  region  thereby  more  accurately  reflecting  the  diverse 
nature  of  each  region  more  realistically. 

Two-Stage  Least  Sq i lares  (2SLS) 


Two-stage  least  squares  (2SLS)  will  be  used  to  test  the  equations  of 
the  economic  sector  of  the  LI)C  regions.  2S1.S  is  an  estimation  technique 
that  is  used  to  estimate  parameters  for  a system  of  equations  (for 
example,  the  entire  sub-set  of  LDC  economic  equations).  2SLS  gets  its 
name  from  the  way  it  works;  OLS  is  used  two  times  to  produce  2SLS  para- 
meters. 

But,  for  2SI.S  to  be  appropriate,  two  dependent  variables  must  appear  in 
each  of  two  equations,  for  example: 


“nyi  '■  V:  + LOi  + — + siaxk  + l:i  " 0 

al2Vl  + w22y2  + p12xl  + + £!]<2x1<  + r2  0 


The  choice  of  "two"  variables  and 
venienc  • and  should  not  he  con!  used 


equal  i mis  i s 
with  l lie  "2" 


for  expos i t ienal 
of  si  s . 


con- 


st) 


or  in  matrix  notation: 

yr  + XB  + U = 0 

where,  in  this  example: 

Y is  a tx2  matrix  of  dependent  variables  (t  observations,  2 
variables) , 

T is  a 2x2  matrix  of  coefficients, 

X is  a txk  matrix  of  independent  variables. 

B is  a kx2  matrix  of  coefficients, 

U is  a tx2  matrix  of  disturbance  terms. 

The  problem  is  to  estimate  the  elements  of  T and  B.  Only  in  very  special 
conditions  can  OLS  be  employed  to  solve  a problem  of  this  type.  In 
essence,  OLS  cannot  be  employed  because  both  y|  and  appear  in  each 
equation.  The  2SLS  procedure  treats  one  equation  at  a time  in  the  fol- 
lowing manner.  First,  consider  the  first  equation  and  assume  y^  is 
"explained"  in  that  equation.  Employ  OLS  to  regress  y?  on  the  columns 
of  the  X matrix  that  have  zero  coefficients  in  the  first  equation. 
Calculate  the  predicted  values  of  the  y^  variable  generated  by  the 
regression.  Then  employ  these  predicted  values  in  place  of  the  observed 
values  for  y^  together  with  the  remaining  columns  of  X in  a second  OLS 
problem  to  estimate  coefficients.  This  two-stage  process  generates 
superior  coefficient  estimates  compared  to  direct  OLS  estimates. 

Two-stage  least  squares  is  more  appropriate  for  estimating  parameters 
for  sets  of  equations  that  are  overidentified;  that  is,  no  unique  solution 
can  be  found.  A look  at  the  equations  for  the  LDC  economic  sector  in 
Appendix  2 reveals  that  this  set  meets  this  criterion.  Some  of  the 
variables  in  the  set  are  endogenous  to  the  set  and  others,  such  as 
DEFEX  and  POP,  are  exogenous.  2SI.S  permits  t lie  use  of  estimates  of 
endogenous  variables  based  on  exogenous  predictors  to  be  utilized  •in  tin' 
estimation  of  parameters  in  subsequently  treated  equations.  OLS  is  used 
for  deriving  parameters  in  the  second  stage.  The  initial  estimation  of 
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Informat  ion  concerning  the  zero  value  ol  some  elements  of  the  l’>  matrix 
is  developed  theoretically. 


endogenous  variables  reduces  the  oversupply  of  variables  to  the  right 
number  so  the  resulting  set  of  simultaneous  equations  can  be  estimated 
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CHAPTER  5:  SUMMARY 


The  preceding  discussions  have  presented  the  LDC  regional  forecasting 
models  currently  being  developed  to  improve  JCS/J-5  long-range  estima- 
tion of  future  needs  regarding  strategic  policy  and  planning.  They  have 
attempted  to  reveal  the  specific  demands  made  by  forecasting  Lhe  regions 
of  Africa,  Latin  America,  and  the  Middle  East  in  terms  of  their  indivi- 
dual and  collective  differences,  their  differing  importance  economically , 
politically,  and  militarily  to  the  United  States  and  the  Soviet  Union, 
and  their  growing  importance  vis-a-vis  U.S.  der  >se  planning. 

Further,  this  report  has  described  the  rationale  behind  the  expanded 
complexity  of  the  current  models  compared  to  earlier  research.  This 
complexity  is  not  only  demanded  by  the  nature  of  the  LDC  regions  them- 
selves but  by  CAC.l's  expressed  intent  to  be  responsive  to  r lie  long-range 
forecasting  needs  of  1CS/J-5.  Both  of  these  concerns  have  resulted  in 
the  development  of  a 21-equation,  interactive  forecasting  model  for  each 
of  the  developing  regions  in  which: 

• Many  key  variables  are  measured  in  such  a way 
as  to  reflect  change,  in  a nation's  value  on 
the  forecast  variables. 

• The  equations  include  variables  that  capture 
the  influence  of  the  United  States  and  ihe 
Soviet  Union  on  the  behavior  of  the  LDC's 

in  each  region. 

• The  model,  although  a general  model  for  LDC's, 
is  built  in  such  a way  tiiat  unique  forecasting 
models  can  be  constructed  for  each  of  the  three 
regions. 

Tims  far,  with  the  completion  of  Tasks  1 and  II,  CAC1  has  made  progress 
in  t he  following  areas. 
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• Three  less  developed  regions  hive  been  defined 
in  consultation  with  JCS/J-fi  rsonnel  and  the 
members  of  each  region  have  t n specified  (see 
Appendix  1) . 

• The  set  of  forecast  variables  has  been  expanded 
and  modified  to  take  into  account  substantive 
regional  peculiarities  of  both  the  lesser 
developed  regions  and  the  five  broad  forecast 
concepts. 

• A new  approach  to  measuring  alignment  has  been 
developed  in  which  arms  flows,  trade,  aid,  and 
U.N.  voting  are  included  in  order  to  capture 
the  complexities  of  international  political 
orientations  in  the  less  developed  regions. 

Also  included  is  a measure  that  takes  align- 
ment incongruities  into  account. 

• Several  national  power  variables  have  been  added 
to  capture  more  realistically  the  complex  pro- 
cesses of  economic,  political,  and  social  develop- 
ment . 

• Turmoil  has  been  defined  in  terms  that  better 
represent  popular  discontent  and  unrest  in 
Third  World  countries  and  a coup  propensity 
indicator  has  been  developed  to  measure  the 
extent  to  which  a country  is  prone  to  irregular 
government  change. 

• A Tension  Ratio  variable  has  replaced  dyadic  con- 
flict frequencies  to  represent  the  propensity 
for  military  conflict  among  less  developed  coun- 
tries . 

• A set  of  21  theoretical  forecasting  equations  has 
been  developed  in  consultation  with  JCS/J-5  per- 
sonnel. 

• A set  of  exogenous  predictor  variables,  including 
arms  transfers,  trade,  foreign  aid,  and  military 
aid,  have  been  included  in  the  variable  set.  This 
improvement  permits  the  analyst  to  move  from  assump- 
tions about  no  change  in  outside  influences  to  the 
point  where  various  assumptions  about  the  impact 

of  outside  influences  can  be  tested. 


The  preceding  chapters  have  continually  stressed  CACI's  efiorts  toward 
enriching  the  forecasting  models  developed  for  .ICS/.  1-5.  The  current 
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project  has  relied  upon  three  approaches  to  this  enrichment:  (1)  increas- 

ing the  number  of  variables  used  to  make  the  five  central  environmental 
descriptors  and  their  predictors  operational,  (2)  increasing  the  nuniber  of 
equations  that  comprise  the  overall  LI)C  forecasting  model,  and  (3)  intro- 
ducing manipulable  exogenous  predictor  variables  that  allow  the  impact  or 
U.S.  and  Soviet  behavior  on  the  LDC  regional  forecasts  to  be  assessed. 


This  latter  innovation  is  the  first  attempt  to  capture  the  impact  of 
superpower  behavior  on  forecast  environments.  The  capability  provided 
by  the  addition  of  exogenous  variables  of  this  type  paves  the  way  for 
refinements  that  should  eventually  be  incorporated  into  JCS/J-5  forecasting 
capability.  For  example,  the  current  study  only  includes  the  United  States 
and  the  Soviet  Union.  Eventually,  in  anticipation  of  the  increasingly 
polycentric  international  environment,  other  "poles"  should  be  included. 

The  addition  of  other  major  actors  (China,  Japan)  or  groups  (the  European 
Community,  the  OAPEC)  will  permit  the  impact  of  numerous  influences  in 
international  relations  to  be  evaluated  for  their  implications  regarding 
strategic,  policy  and  plans. 


These  changes  would  permit  the  forecasting  outcomes  to  represent  better 
the  wide  variation  in  environmental  variables  in  the  LDC  regions.  However, 
such  an  approach  is  limited;  it  is  still  an  oversimplif ication  of  i?ln- 
tionships  and  results  in  the  loss  of  extremely  valuable  information.  Alter- 
native methods  that  would  improve  the  quality  of  the  forecast  are  now 
becoming  part  of  "the  state  of  the  art."  These  new  methods  would  make 
explicit  specific  charade 'istics  of  l be  LDC's  that  influence  their 
behavior  and  progress  and  inevitably  have  implications  for  U.S.  and  DoD 
policy  and  planning. 

The  configurations  of  the  social,  political,  and  economic  dimensions  in 
the  LDC's  at  any  given  time  in  many  instances  result  from  political  deci- 
sions by  national  leaders.  It  is  becoming  increasingly  apparent  that  in 
the  LDC's,  developmental  change  and  governmental  policy  arc  almost 
inextricably  linked.  Although  it  is  possible  to  enrich  the  forecasting 
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equations  to  represent  both  the  range  of  developmental  configurations 
likely  to  be  found  in  LDC  regions  for  .a  20-year  period,  the  generation  of 
forecasts  for  a given  country  can  be  improved  substantially  by  identifying 
current  policy  the  probability  of  a shift  in  policy,  and  the  most  prob- 
able direction  of  a shift.  In  this  way,  DoD  planners  and  policy-makers 
can  understand  the  intricacies  of  the  l.DC's  and  their  interrelationships 
so  that  realistic  boundaries  for  strategic  and  tactical  operations  require- 
ments can  be  developed.  In  short,  the  LDC  forecasts  can  become*  an  invalu- 
able tool  for  evaluating  the  linkage  between  alternative  futures  and  DoD 
requirements  for  dealing  with  such  futures. 


Ihe  foi coasting  models  presently  being  developed  for  Latin  America,  Africa, 
and  the  Middle  Last  would  ho  drama ti  ally  improved  by  innovations  designed 
to  maximize  their  ability  to  represent  the  subtle  realities  of  the  less 
developed  nations.  One  such  innovation  involves  developing  essentially 
unique  models  for  each  nation,  or  for  at  least  relatively  small  groups  of 
highly  similar  countries.  The  second  innovation  involves  tlu>  development 
of  alternative  submodels  which  would  introduce  a capability  to  forecast  a 
range  of  alternative  futures,  and  in  turn  provide  the  basis  upon  which  to 
evaluate  alternative  strategic  policies  and  plans.  Using  these  devices, 
planners  and  analysts  (1)  assess  the  impact  of  discontinuous  changes  in  t he 
relationships  among  variables  for  a particular  country  within  alternative 
models  for  each  nation  and  (2)  assess  the  menningfulness  of  shifting  or 
changing  structures  in  the  LDC  regions  for  strategic  policy  and  planning 
by  a disturbance  mechanism. 


There  arc  several  ways  of  developing  country-specific  forecasting  models. 
One  involves  developing  different  forecasting  equations  for  each  forecast 
variable  for  each  of  the  nations  included  in  the  study.  While  this  option 
would  ensure  tin*  greatest  realism  and  maximize  the  variabili'y  of  fore- 
cast outcomes,  it  would  also  involve  t he  greatest  costs.  A more  practical 
approach  to  developing  country-specific  models  involves  generating  a 
common  set  of  forecasting  equations  and  estimating  separate*  parameters 
for  each  country  from  time  series  data.  To  the  extent  that  selected 
parameters  could  he  analytically  set  equal  to  zero  tor  specific  nations, 
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Litis  option  approaches  the  development  of  different  equations  for  each 
nation.  A third  approach  includes  the  best  features  of  both  of  the  above 
strategies . by  combining  nations  into  small,  similar  groups  and  develop- 
ing group-specific  parameters  for  the  forecast  equations,  specificity  is 
preserved  and  cost  is  minimized.  Thus,  different  representations  of 
economic  behavior  could  he  developed  for  small  sets  of  countries  so  that 
separate  parameter  estimates  could  be  developed  for  each  group.  Likewise, 
group-specific  forecasting  equations  and  parameter  estimates  could  be 
developed  for  the  most  important  and  most  volatile  variables  in  the 
forecasting  model  while  the  remaining  equations  are  developed  on  a gen- 
eralized, regional  basis. 
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There  are  also  a number  of  approaches  to  the  problem  of  representing  alter- 
native futures  ior  the  LDC's  and  systematically  relating  those  alternative 
futures  to  sudden  or  discontinuous  changes  in  the  relationships  among 
forecast  variables  within  specific  nations.  A set  of  endogenous  distur- 
bance mechanisms  fed  by  tlu*  macro-model  can  he  built  into  the  current  L1)C 
model  in  order  to  expand  the  range  of  probable  futures  and  to  allow  planners 
increased  latitude  and  ilexibiiitv  in  identifying  future  requirements.  As 
suggested  above,  one  substantive  explanation  for  alternative  plausible 
futures  lies  in  the  sensitivity  of  the  development  process  within  any 
given  country  to  political  realities.  For  example,  leadership  changes, 
paiticularly  when  new  leaders  hold  different  views  about  the  priorities 
of  development  along  various  dimensions,  can  produce  dramatic  shifts  in 
the  linkages  among  environmental  variables.  The  shifts  in  domestic  eco- 
nomic policy  under  the  Allende  government  in  Chile  — namely,  income 
redistribution  and  state  ownership  of  capital  — represented  a different 
path  toward  development  than  had  previously  been  followed  in  that  country, 
and  also  had  important  international  political  consequences.  A second 
mechanism  that  can  generate  over-time  variability  in  the  linkages  among 
variables  might  monitor  changes  in  the  distribution  of  public  and'  private 
spending  or  changes  in  the  importance  of  paitieular  raw  materials  for 
development.  This  factor  can  he  particularly  important  when  a nation 
depones  on  export  revenues  of  some  commodity,  such  as  oil,  to  finance 
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development  projects  (for  example,  Iran  and  Saudi  Arabia).  In  this  case, 
the  contribution  of  that  revenue  to  development  constrains  the  nation's 
political  actions  in  t lie  international  sphere  because  of  the  implications 
of  possible  negative  sanctions  for  the  development  process.  Ihird, 
changes  in  the  nature  of  competition  among  major  (lowers  for  management 
of  tiie  Tli i i d World  and  its  resources  can  change  the  patterns  of  relation- 
ships among  environmental  variables  within  Jhird  World  nations.  This 
relationship  can  also  he  monitored. 

There  exist,  in  short,  complex  and  changing  relationships  between  the  eco- 
nomic and  political  variables  that  constitute  a nation's  environment, 
with  causal  links  running  from  both  the  economic  to  the  political  vari- 
able:'. and  from  the  political  to  the  economic  variables.  In  Europe,  poli- 
tical stability  and  similarity  in  economic  structure  allowed  the  construc- 
tion of  a forecasting  model  that  examined  the  associations  among,  the  eco- 
nomic and  political  variables,  with  limited  emphasis  on  explicit  causal 
relationships.  Simplifying  the  causal  linkages  between  the  economic  and 
political  sphere  in  this  way  permitted  the  development  of  a useful  fore- 
casting model  for  Europe  while  the  methodologies  themselves  wore  being 
explored  and  developed.  The  LDC  regions,  on  the  other  hand,  are.  in  a 
constant  state  of  flux. 


© EDO's  have  a history  of  political  instability  and 
discontinuity  of  government  policy  that  prevents 
the  identification  of  standard  political  responses 
to  economic  developments; 

• Foreign  investment  and  various  strategic  raw 
materials  play  a much  greater  role  in  the  growth 
of  LHC's,  as  a rule,  than  they  do  in  the  developed 
nations ; 

• The  structures  of  LHC's  are  undergoing  revision 
across  a number  of  dimensions,  and  political 
forces  can  have  a major  impact  on  the  develop- 
ment process  in  these  countries;  and 

• The  changes  in  the  nature  of  the  competition  among 
major  powers  for  clients  within  t lie  LHC's  can  have 
a greater  effect  upon  the  nations  in  those1  regions 
than  upon  more  developed  countries. 
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Tlds  last  characterization  presents  an  exciting  possibility  that  can  build 
on  the  current  LDC  model  and  advance  JCS/J-5  long-range  forecasting  far 
beyond  its  present  state.  With  the  inclusion  of  additional  principal 
actors,  models  can  be  built  that  allow  hypothetical  competitive  situations 
(for  example,  U.S.  vs.  Japanese  economic  interests  in  Asia)  to  be  evalu- 
ated for  their  impact  on  international  relations  in  an  appropriate  region 
(East,  Southeast,  South  or  all  Asia,  for  example),  by  improving  the  fore- 
casting models  in  this  way,  the  interactive  effects  of  great  power  behavior 
on  the  future  global  or  regional  environments  could  be  better  understood. 

Thus,  the  development  of  capabilities  to  represent  the  variability  in 
relationships  among  important  environmental  descriptors  and  the  way  that 
variance  is  associated  with  great  power  behavior  will  add  substantially 
to  the  degree  to  which  Third  World  forecasting  models  are  realistic  repre- 
sentations of  those  environments.  The  degree  to  which  a forecasting  model 
generates  realistic  expectations  about  the  nature  of  the  future  environment 
for  the  planner  determines  its  usefulness  within  the  policy  planning  con- 
text. Moreover,  realistic  expectations  are  crucial  for  0)  strategic 
planning,  (2)  evaluating  future  military  capabilities  (for  example, 
operations,  research  and  development,  intelligence  in  general;  and  force 
structures,  air  and  sealift  capabilities,  and  telecommunications  require- 
ments in  particular),  and  (3)  examining  in  advance  the  impact  of  alterna- 
tive defense  policy  actions.  Thus,  the  kinds  of  capabilities  described 
above  would  contribute  substantially  to  meeting  identified  planning  needs 
in  geographic  areas  where  U.S.  strategic  and  tactical  interests  are  expected 

to  remain  significant  in  the  future. 

The  current  study,  then,  is  one  step  townr.l  the  fully  evolved  forecast  Ing/ 
planning  model.  The  growing  complexity  of  the  international  environment 
demands  that  increasingly  sophisticated  models  he  developed  to  assist  the 
defense  planner  in  comprel  ending  the  overwhelmingly  intricate  nntnve  of 
the  future  interna, ionnl  system  in  which  correct  decisions  must  he  made. 
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Less  Developed  Region 
Forecasting  Model  Structure 
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LESS  DEVELOPED  REGIONS  FORECASTING  MODEL  STRUCTURE 


1. 


POI’t  = (l+c)POPtl 

Where  c (population  growth  rates)  are  taken  from  extant  literature 
for  each  country. 


2. 

CONSUME 

■ *2,0  + “2,lCD1’t  + “2.2  C0SSUMrt-l 

3. 

INVEST^ 

* e3,0+“3.14CUPt,t-l 

4. 

DOMEST 

" 64,0  + “4,1  MMESTt-l  +u4 , 2 GDPt-l  +“4,3  P0Pl 

5. 

T IMPORT 

■ S.O  + “5.1  GDPt  + “5,2  P0Pt 

6. 

TEXPORT 

■ P6,0  + “6,l  ™'t  + “6,2  r0,'t 

7. 

GDPt  ** 

CONSUME ^ + INVEST t i DOMES + DEFFX^  + TKXl’ORTt  - T IMPORT t 

Where  TEXPORT  and  TIMPORT  consist  of  exports  to  the  US  and  imports 
from  the  US  as  separate  variables. 


8. 


TRADE..  . , 
(1»  J ) 


+ a8>1  GDI  ( 1)  t + «8>2  C.Dr(j)t  + B8j3  »Wi>t 
POP(j)t  + P3  5 DISTANCE (i, j) 


9.  ADEEEXtjL_1  =P9)0  + P9>1  ADEmAt_i  l_2  + Py>2  USARMS^  + ^3  SUARNS^ 


T.  HILAID 


+"9,4  * esr  * *9,5  ™"FUCrt-i + 39.6V-]— 

t-1, t -2 


t-O 


Wlierc  DEFEXA  represents  t lie  defense  spending  of  actual  or  potential 
adversary  nations  and  MTLAID  consists  of  two  variables,  US  and  USSR 
military  aid. 
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